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AiSTPACT

r, v te' inc I jd e S r he (Iat a iatherina (r

intelliJanc0) orocess, thp jecision makinc Processt anj the

ooeratina forces re'Juired to achieve a oarticular mission.

Unfortunatelv the majority of the resources spent in the

imorovement of these svstems are exoendea in either

orovininn t etter jAta oatherinz, failsafe communications, or

etter wearon syste'ms. Little thought is given to how the

decision rake r crncesses the lata in orcer to make effective

decisions. Several comruterized decision aids have been

sucaested to fill this can. One of these aims, noerations

and Intellinence (OPP4T) is evaluated to assess its utility

as a coinuteriel decision aid in C3 aoplications. OPt IT is

an on-line, inter3ctivp, real-time decision aia which

Assists decision mikers by orescribinq a straiohtforward

normative oroceiure for ornanizinq and analyzino difficult

decision oro lems. The results of the exr'e-iment show that

OPIN!T aids in the decision makinq orocess, hut has some

severe limitations as it currently exists.
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T. DF')CPTPT IW-,  CF Df-CISION ANLLYSIS

rur) rz ti es of cr isis or war, there is orohaLbly no

fieli of leneavor like military and strateqic command ani

control where decisions are made nuickly, hut under

conoitions of risk and extreme uncertainty. This is

esnecially trua since accurate infor- tior on all ascecrs of

a rronlem are almost al)ays concealed frcm recision rakers.

Everv military force tries to conceal itself and rakes every

attemot to ,Jeceive the ornosi-i decision rra<r as to its

intentions. Facts surroundina the tactical situation are

elusive; escecially those concerning the enemy. These tynes

j of decisions, then, are difficult and frenuently would seem

to Iefy a systematic Jecision makina orocess (Devart-ent of

the 4rry, lq o, 0. 3-2). At the same time, there is no

arena in which had decisions have more traqic results. The

Cost of makinn errors can nrow exoonentialIy mainly due to

the corolex relationsnios and resultinq chain reactions, or

the errors could cancel themselves out and the costs not be

immediately known (Turban andi Meredith, Iq77, v. 4).

ConseQuently, wnile decision makers must recognize that

orderly, r.itional decision makino crocedures are difficult,

they must at the same time constantlv strive to base

Jecisions on the most rational thouaht orocess cossihle. To!
reduce error oronability, anO for, the sake of survival,

decision makers must necome more sophisticated (lurhan and

7
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MOeredith, 1q77, 0. 5). They must learn to utilize new

tools anO teCnineues that are heina developed. Jo one could

'n-ine -3 successul surneon util i?nq eouioment ani

orocedures from the turn of tnp century. Yet, in decision

nakinq, you can still find decision makers usinq the tools

and techniaues of that time.

Military ano strateoic decisions are not only mane

under conditions of uncertainty (where not all facts are

vaila3le) and stress, they are also rarely considerea

*inal. The ever changinq situation brinas with it the

reauirement to continuously revise aooraisals, estimates,

and oerhaos cecisions. This occurs since decision makino is

based on the future hut is aecenoent on the past. For

years, nanagprs have considered! decision makina to he a pure

art or talent wnich is acquireo over a lona period of time

throuqh excerierce or trial and error. It has been

consiaereo an art recause a wide variety of individual

styles can op useq in acnroachina and successfullv solvina

tn Sa'e tvoe of nrmnle s. One woul ror-ally hasp these

styles on creativity, judoment, intuition, and exrerience

rather than some sort of systematic rnethod (Turban an1

Meredith, 1 477, .. 5).

Decision makino as a -liscinline had its oriains in

onerational enalysis technioues berinnina in morld iar II

(;Jilliams, 1078, o. 12). These techninues were tyoically

annlied to scecial tvoes of clear-cut, recetitive oroblems,

such as those of svsteiratic search and resource alIocation.

8



Sincp the IQ6 0 's, !,owever, a more ceneral technoloqy

has emerq ec tnr im osir, Ioaic31 structure on the reasoning

that un(ierlieS any srecific decision. Tis technolooy is

qecision analysis (arclay et al., 1l 17, . iv). Since

1070, tnere has been a major effort by defense acencies to

adoot this tpchnolovy to their day-to-day decision makinq.

%anv nave found it a way to make better, more defensiole

r.ecisions.

Decision analysi s is a quantitativp method nicn

nertits the systematic evaluation of the COStS or benefits

accruini from courses of action that mioht be taken in a

decision oroblem (Barclay et al., Iq77, o. vi). The method

includes the ioentification of the alternative choices

involve , the assion'ent of values (costs/benefits) for

oossicle outcomes, and tfe exoression of the orotanility of

those outcomes occurrina. Once this is done, the orobable

oain or loss associated with eacn alternative can he

determined bv systematically comhinino the nrotahilities and

va I ues.

In addition to the orimary role of decision analysis as

a method for the loaical solution of omlex decision

oroblems, it also has several additional advantaqes as well.

The formal structure of decision analysis insures all the

elements, their relationships, and their zsco}ciateri weiqhts

h 3ve een considerel in the decision orolerr. The mokiel of

te decision nrorle can serve an imoortant role in

f}ci itatino cormunications between those involved in the

-- A



lecision rrocess. Also it is very edsy to identify9 the

a re--as s~ i are e ~n t te ir rela3t ive nortance, an-i i f

t ,e actuall I Y nv a t er i a i'-cact or) t k i nli Cateri

-!ec is i C- F 3 w-v, chan-ies occur in thp nr-otlem, it is

relatively e--sv t,, rentr the existin-1 orori e- structure to

Chanop values or to ald o r r emo ve Drct Iem dim'ensions a s

reniirea Uarcl av et a3l., 1.977, c). vii).

It shoculd - emohasi7pd that in no sense does dlecision

analysis renlIace :je c isn r -r a ke r or t Pe rolIe 0 f 01UT 3 n

ju'i'ien t in r) ec i 5ion 'a ki n Q IntuitivFe, i 01 i Cit, or

junimenta I d-c i Si on ki n a is, after al, the mainstay of

t~p evrerienceil oecision miaker and for qooo) reason.

Iotitv~ un--ii-1 'e-oshv tyoically served the

rIeCliiOn M'aKer well, an-i np/s5-A can reflect on some oersonal

history -)f nr .- uctive rel iance .. n thpi r Jpvelopn intuition

(Orinkprs, l 7?, r. 101). Tnere is cnnsideraole evijence

S S110. t ha-t U na I Ied1 p ei s ion rma kinro i S reasomnailer

ofiectiv' , 3-,' roliat~je (Detprson and Beach, 19b7, C.

S-o.-j-var, wmat -iec isi on analyvsis 'ices, i s v'rovi -e an)

or'iprly ani Tore easily unrierstooi structure that helos to

a i c re n at e the is-lor cf oxoerts on the rany tooics that Tay

be nei-ier1 to Tke a djec isi on, and then stinocrt t le ski I eP:

dJecision -iker by orovidlinO him with Snund technioues to

siunn Iement -1n)-i e nu r e t he internal con'tistencV o f h is

ju I ment)r

Comn rI pV I i 'iin o r o hIem s a re O ftpn ~jjf f i CU I

r es olIve P 61s oc cjrs f r a nu-nt en r f re -3s rns. C'tions are

flJA



not always clerlv Oefined. Any results which may be

oerived from the select ior of a nirticular option may oe

hionly uncertain. Als"), it is (,ften oifficult to :jet rnine

r-1arive rreferenc?S for the nssir le dpcision outcomes.

-N-en rroolemr such as these do occur, the decision maker

normally takes steos to structure the orohlem and reduce it

to a more exrlicit form. This is exactly what decision

anilvsis cOes.

recisiorn analysis nuilds unon four -asic elements whicn

are innPrent i r any jecisi n oro le (arclay et a1., 1977,

o. 1). The use of these four elements allows for a Smooth

procedure in tnp resolution of corm lpx decisions. The four

elements are:

1. A set of initial courses of action. You must

have more than one alternative or there is no

decision to be made. All nossieie alternatives

snouli te considered without regaro to

rIauisit'iitv a t h is ooint.

?. The onossiole consequences of each initial act.

These must he considerel. ',Jhat are the

imoortant thinos that can hanren that will make

one act more valuable or worth more than another

act? Pelevant sequences of suhseauent events

ano follow-uo acts must be identified for each

initial act.

. n-, attractive or unattractive is each

I1I



ccn sejence of each act? How oesiraole or

ur'esirlhlP is one outcome comrarea to others

. ich 'i"'t r-,uIt fror toe sa-e or anotner

lec S i on.

J. How likely is it tMat a oarticular act will

result in each of the ConseluenCes. This

orotabilitv or uncertainty can be measurea as a

rrocao ility froT '" to I or in the form Of o(IdS.

These four elements, as described, orovide a way to

orao nize, nuantify, and trace the looical imelications of

t e decision. The orimary objective is to Provide a model

cf at let st oirt (all vould he best) of the decision. The

u~e of the ori model in tlis case means to recresent the

lecision in a -uantifiarle form.

It is A central orecent of aecision analysis that all

rplevan* considerations in a aecision can be represented

fully in a recision nianram (Parclay et al., 1977, o. 2).

This decision iiaara- will show everytnina a diecisinn maker

feels is relevant to the orohlem in ouestion. A decision

dia-iram consists essentially of a network of branches

corresoonrinn to cossihl seauences of acts and events,

f anrni cut from an orinin at the left to a time horizon at

the rioht. Acts are available Choices. Events are nossible

occurrences which are oartly or comoletelv outsiie the

!-Cisi-n Taker's control, thouoh the chance of one of them

h.jnenin may be influenced by acts which were carried Out

12.



earl jer.

Tne -eciSion jia qr 'm orarhically listincuishes acts

fro, evpnt s. ct f.-r<s ar, reorespnten hy snuares anj event

forks ar- recresented hy circles as shown in Fiaurp 1.

These act forks and event forks are then comninel to

form a decision tree. An examole of a tree is shown in

Figure 2. Tnis decision situation involves a comoany ohich

mist ,1pci1! Ah.thpr to t'id on two crojects, ann H. The

'ecision on croject A must be mane nrior to the decision on

This -iecision dia7ram denicts al l the nossiole acts and

-vents and Shows how these relate to each other in the

1ecisio n  situatien. ".hile the reoresent.qtion would help a

decision maker to see at a qlance his alternatives and

iientify thnose thin s that miaht affect any choice to be

made, it does not yet answer the central auestion: which

choice shouln be male? That question can not be answered

Without cjnsiierin the value nf the oossitle outcomes anl

the liKelihood of occurrence of the events. In order to

Show hoA this is incoroorated into the decision model, let's

return to the nilidin" examole. Let's say it has been

calculatei it will cost $10,0() to orepare a bin for either

oroject. If the hid on A is won, a nain of $50,000 will be

real izers. Proj ect w ill also return a oain of $50,000 if

tle hid is ion hut Mue to overhead, will only return a qain

of fl,0 )o if bid A is also .on. The decision tree now

l Iks like Fi,ure 3. The numbers Shokn at the right side of

13



~OPTION A

OPTION B

OOPTION C

ACT FORK

OCCURRENCE X

:OCCURRENCE Y

EVENT FORK

FIGURE 1: ACT AND EVENT FORKS
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WIN B
+20K
+20K

BID ON B
-10K

OK

LOS E BLOSE B +30K

WIN A

+50K
No ffBID
1NO BIDB

- 40K

WIN B
BID ON 30K

ON 

+5

-10K +50 BID ON B +50K

-10K

LOSE B
L LOSE
OSE A 20K

NO BID
10K

WIN B
4-40K

+50K

BID ON B

-10K

NO BID LOSE B

10 K

NO BID
0

FIGURE 3: DECISION TREE WITH VALUES ADDED



the Aiaara- are the oath values. These values are the Sum

of the costs an- qains alonq each oath.

o r- -i t iaqr3m, we neera to port ray the

ieoree of uncertainty about the events we cannot control,

snecifically Anetner i oid is Aon or lost. Based uron orior

exoerience, it is Iuined that the bi on oroject A is

equallv likely to be won or lost (orobability .5 win, .5

lose). If A is ron, t r.ror hility of winninq the hi, on t

is rcJuced tr .A. , owever, if A is lost, the chances of

winnii A increase to .7, and if A is not bid on, the

chances for ' are .o to win. Aioinq these values leaves our

diaqram Iookino like Rinure 4.

This diaaraT should now be a virtually comolete

translation or mnoel of the rerception of the decision maker

of tne decisinn rroble-. All that is left now is to

deterrine which is the best solution. The method to do this

involves tne calculation of weiphted values, often called

exoec~el vilues, for each decision ortion. This techniaue

is te si-nn est an, statistically most strainhtforwara

method that can be used. Care must be taken however, since

freauently there are decision circumstances wherein an

exnected value solution to a decision oroblen may not be an

on timal one. In these cases, alternative means of treatinq

value are renuirel and will he discussed later.

Ceterminina a valuie for each act in a decision is done

hv a crocelire called follina back the decision dia+iram.

Values ira sustitutedA for each act and event fork beginnina

17



WIN B +0

+20K

-+40K

+30K

+-20K

NO BID -0

.5 +40K

-10K BID-ONK

NO BID-10

-100

FIGURE 4: DECISION TREE WITH PROBABILITIES ADDED



at te rijht-hant Side of the miaaram. At each event fork,

the exoectei value nf that event is calculate I by

multi Ivirn the value of each Cossitle outcome ty the

crooanilitv of the occurrence of that outcome. At each act

forK#, the act with the hionest value is the one which shoul]

aive the Oest decision. The crocess of substitution is

continued until the initial act fork is reached. Figure 5

denicts this orocemJie. Therefore the decision ma<er would

tij on nroiect A, then if he Non the bii, not aid on Project

9. If he lost the tOil or A, he would oi- on project i.

This far in the discussion of decision analysis, the

values of the nains or losses were assigned in terms of only

one Teasure, Tonpy. The outco-nes were then comoared, using

the exoectej valu-, very easily since it is easy for us to

relate to money as a value. However, in most real life

situations, esneciallv those of the military, oains and

lnsses are not m-asured in money, rather in terrain,

ecuioment, canabilities, and even lives (williams, lq78, P.

?2). These value dimensions are oualitative rather than

Quantitative and are very difficult to measure. To further

clouid the issue, each individual has his own Dersonal

subjective values for each of these.

In addition, very seldom are these value dimensions or

attributes Qiven equal weioht in a decision. For examole,

consiner the selection of a radio set from several comoetina

models. Cost -iv ne an imootant consideration, but so are

,eiaTht, ranoe, rortarilitv, and reliahility. Just how

11



WIN B
+50K

BID ON B'7 EV 38

' .6 LOE B 8

+30K

34 EV 40K

.5 NO BID
+40K

BID ON A_.7 WIN B +30K
E- V (.4) 27K . BID ON B(30) 3.5.

LOSE A .LOSE B -20K
.) EV = 15K

NO BID -10K

" WIN B
EV = (27.5K L0 +40K

BID ON B E 0

EV(5) ~ ~ ~ E = LROF5KR-20K 15

NO BID ER O 20K LOSE B -100

EV1 LRE OF 20K OR2750=275

F U 5 D CNO BID

0

EV(7) = (.4) (50K)+(.6) (30K) 38KEV(8) = ( .7) (30K) + (,3) (-20K) =15K
EV(6) - ( .6) (40K) +(,.4) (-10K) =20K
EV(4) = LARGER OF 38K OR 40K =40K
EV(5) = LARGER OF 15K OR -20K =15K
EV(3) - LARGER OF 20K OR 0 =20K
EV(2) = (.5) (40K)+(.5) (15K) = 27.5K
EV(1) - LARGER OF 20K OR 27.5K = 27.5K

FIGURE 5: DECISION TREE WITH EXPECTED VALUES



imoortant each is reoui res determi nation. !,hat is imrortant

in t e lecision is which of these attrivutes is more

i-rortant tn tho others and how is this difference scaled.

Then now o t e remaini n attrirutes fit on this scale. For

instance, are cOst and reliability equally important? If

not, what exactly is the difference ana how does the

decision naker make trarie-offs hetween the two.

n-terrinatins of this sort must 'e made for all attrioutes

a n I somenoW our mooel iust ne arIe to concare across these

many att iutes and acv-r- atp tre r esu ts to inoicate the

best solution.

Prorlems of this nature have sourrel the cievelocment of

multi-attrioute utility Models (il iams, 1978, r. 2J).

These -o~els nepl to provide a relative rankino for

attributes and also oroviie a common cuide for aaqrenating

tne measures into a sinole indea of worth. This orocess

involves tne assionment of a measure of utility or merit to

the attributes.

.!tilitY can be describel as A suhiective nmeasure of

"likinq" (&arclav et al., 1)77, o. 27). It is a nersonal

value reflecting how you subjectively value something. The

aoo] cation of utility as a measure for the value of an

attrinIte or alternative was first oreoosel by Von Neuman

and Aoraenstern. They suooested that each indivilual his a

measurable rrefprencp imonq various choices available. rhe

oreferenc,: they called utility and is measured in arbitrary

units callei util]S (Von NIe-iian and "oroenstern, 1QU4, O.

21



?7). Jrilitv is basedi on the concent that in decision

in-), a -r rson 1ih l choose that alternative hich

mAxi-iz-S nis -r - - r -I Ljt i I i u t V .

,;.jl ti-at triojte utilitv mV oeIs have heen used

extensivelY in the systems acluisition role ( vihhiams, 1978,

o. 2S). The oroceaures encourae discussion amonq the

decision raeer and his staff. 'Jo lonqer can cost be a

little rore i-rro rtant than reliati- itv. It is now, oeraos,

ten uriles rore irroortant, rce tle values are assianej to

tne 'cel, ni 3 est H ecisior ieci -ie ucion, the model no.

a lo-s you to vary e relative weiihts to see which ones

have the -ost i-0act on tie cronosel solution. This is

called a sensitivity analysis and helos aecision makers when

they are uncertain ahout the acctjracy of their information.

Decision analysis aoolies aesian technilues to olace

a val e on information that reouces uncertainty (Keen anI

Scott ' 1crton, JP7b, o. L11). 6ayesian techninues orovide

f or ral eth 4olonies for analyzinq the imolications of a

decision maker'S suojective judgment of orobahilities,

uodatinl these asspssrents as acoitional information is

obttaineq. This aoclitional information can result in one of

two events: either the uncertainty is comoletelv removed or

the aditional intorm3tion allows the ecision maker to

revisp the initial (orior) assessment of the orohahilities

(Xeen and Scot t /orton, 07R, n. 46).

a stated earlier, tMA use o f decision analysis does

not reolaCp the decision -aver nut a-dds a new nimpnsion to
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Pi C diSin amo caoan~i ities. It is alIso assumal1 t he

use of tn-ese Firlial tech'niqfuos Could slow the decision

K i1) 1 rr)ore %s consrerarly, esr,?cially I f a fef-ar o f

T t er t ics :Xists. ~Pr jat o Iy , what 1a s tleen developed

ar diecision 3ids which creatly ease the complexity

r, volI v ed.

A -ecisiom -3i-Ii is a htiman-systemi interface oesizined fo r

tie soecific ziu-s: ^f suconrtinn an-1 enhancin a 1PC is ion

aer in, ec is ion 'a vi no ro Ie ( Ke,,n ani 5co tt *Mort on..

11,,n. 5',). It is a to)nI for use by the decision maker.

D~ecision aidji ape notp'a~ly stored, on Ccr"nuters as tha use of

tne Com~outer reouces all needs for calculationS by the

dpc is ion a K pr ai helrs to npce the -lecision rocss

The -,enera) Avail.)rilitfv of I c cost, hiah canac it Y,

fast, infor'~ation crccessino- rechnolocy has enabled man to

extendJ qn- increase hiS intellectual cavacity. The effect

o' this has been that' -3an can now jeal mnrpe eff Pctively with

Kcomoclex Tatters on his own cor-o)px ter-s 3s acOainst the more

si"'nlistic ter'rs of ore-jnformAtion technolooy m~an

(rArinkecr-s, 1972, c. 5). Thip focus is not on the comouter

itself, b)ut on IIIe tecrunolony for dealino with the

infor-ation that is available anI thue scientific methods

which are in -lovelorurent an"I use.

Tha ujse cf dec i Sion a i rs nora I Iy C Iac es increased

lerm Ans unon h 1jm nr creativity An d j u ones-r, rather than

re)i -v ino t me iec is i -n reKer o f t he nae ton exe-rc ise t hem as

minht t~e exocted. This is becausp true availarhil i t and use



of -leCiSior, -3i -s -w'ic- serve as an extension of the decision

-rkrs intellect rrovilie new ani interestirno ooviortunities

f ( r( usi P) 1is in-1 C t. nc i sjon -3i (ls h e I the P. ec is ion

~ Ovnres~iniz astraiiihtforwar( normatIVe crocpiure

for' crnanzn.- and analV 7inn diffiCult decision oroblems

involvirno r~otp, Uncertainty ae~out the outcome of future

events an.1 ocrrl1pxty a kOut the Complex value tradeoffs

involIvei in th Fwc o course of action (Ebrjnkers,

IQ ? ,7)



T T 1_!5 P F "'ECISTfI T 11 P , I J T r4 C P E A

C'~mind, control an1 Co-munications (C3) can . 'Iefi red

as a rrocess whiCh orov ies the cormanoer (Or leci sion

maker) ;ith a 'eans of receivina information, making

decisions hase- on this information, and tlen imr1ementing

-n - nitnrin7 te iecisicn in orier to achieve ,is or her

-ission fotse, s z). o C3 system includes the dat3

iatherino (cr inellience) rroceSs, the 0ecision makin

rrocAss, and t6e oceratinq forces (or 4eaoons) reauireJ to

achieve tne -issior. 4 C3 system would 100< somewhat like

t e fi oure S hon r, e .j

• i
CONTROL A OMN

COMMUNICATIONS COMMAND CMUIAINCOCENTERS COMMUNICATI NS

4 EAPON

DATA SYSTEMS
GATHERING MANEUVE R

UNITS

FORCE STATUS, DAMAGE ASSESSMENT

FIGURE 6: C3 SYSTEM
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This f ic2ijre S nC'.S t P.a r da ta is S athereo, 00S i 0 y

tnr'ou~h th- US(e Of ar'ly war'njna raglars, ohotar'aohy', or

r'enor'ts f rnr i nrv sent to a c rn Ia n~ renter'. D nc e

iin tne C 0 Tn center, the iata i s analvYzel ano a je-

cision is malje rec-ardinn the use of weanons or units. These

decisions are then transritted to the resoective units for

imrlempntation. Qeureet for -iaa or informration could

n r i -i n Ite a t t he cor'and center or it could he soontane-

ouslv oneratpi as in t"p case of a Missile attaCK.

f or't unat PIl ep tb' majocri t y'(f no t a I1 ) of t lie

reources szoent i n t'' iTor'ovemr't o f t he se syS temtS are

excenrdea in either oroviljinq cetter data aatherina (such as

n e e r r adIa r's) I fi Is afe communi cat ions, o rn ~ioe r and

better .earcnS Syst-ems. These ar'e all i-'Dor'tant asrects and

should ne ir'ovec1, cut this is also indjicative of the lack

Of acoreciat ion for wh~at rmuSt ne done ~.ith 'the data wHen it

i s "eiver'el to the comnmand center. Little thoucht is --iven

to row the -:ec isi nn P--iker ornc-sses the the dlata-i n ordJer to

make effective :i~SinnS and forecasts.

The amount of da1ta available todjay to decision. makers

is inooin. P--aliStically, if methods for coonitive

informat ion orocessino are not imror'ovea at the same rate as

our communications can rrovinle it, much, if not all of our

Soohisticated co~r~unications technoloav will qjo undeIr

utilized. ;4t i!s npe-i is more research aim-ed at

imeroving our infor-ation manane-ent, lfecision makinq, ind

for'ecastina utili zina th- aorlications avai laule throuqh the

th



tDeCiSlnn Takin,1 I,~ I St he he;art o f t he C 3 Crocess

(4 rdtri ol I~ ; e ,-) T 6, e nt ire C 3system focuses on,

oroilni i -e -s tcn t r -3n smit 3~l r eq Ui r,- 0ota to t he

dec i %ion Traker 3-H'- then' 4 means to t ransmit the aeci sion to

thp reouirel oartips. l ,refore, C3 systems which do not

contain Som"e ;Crt of dec is i n mak inq- sunoort should be

ch~lr-neo castH~y are inco"'olete.

Cost -iec is i n .r akers will r-egin wi~h a need for some

h aC c rir u.) , jnf (-rra tj cr, --nn t hepr r o t7Iem a t an ,I. H 3S t ner q

neen, a oronlem like' tnis cefore? How have the peov'le

involved reacto in similar situations? Are there any

oeoole availahle ..P'n have exrnerience in this area? rhese

are all exaTclps of tetvn~es of qjuestions whict, will need

to te 3nS.,erei.

Next, tlic! lecision -'aker will q.ant all Of the latest

f a cts swrralinoini r he ~r n nIe m ~ho i s a va i 1a C Ie to0 m ove

into th arpe? rw lono7 will it rave? ThMO is thiere

alIreadly? >ih-at forC, eloe', the oooosinno sine nave availIable?

'%hat is hacoenina now? These and many more are the

nuestions Surroundino the current situation.

Nowr the decision Taker will want to know what the

ootion% are ;5nd h! the a-versaries ootions are. In

adl-it-ion, wil I I tle need to know o+ any activities, either

in crocess or Cenrlinc, "hicM may nave an imvpct on the

decisinn. 'Je't is the assoess'-ent Of the rrotahilities Ff

the oossinle nutcomes of tieseb activities. The Cpiterij
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wnich will ne used in Analyzing the alternatives must be

)iste:; an-i r l;tive i-ortanca wei ts for these oetprmined.

ijra I I v t n is Ip vs I tuates the alternatives ani1

selects a course of action to be followerd.

How does the cecision maker 0o all this, esoecially

when the itoacrs of a wrona decision can be so costly? It

certainly can not be lone alone. The decision maker must

rely 0, no ai1 nf key 'taff mem ers who have certain

exoertises in soeci fic areas. 3ut eveP with comoetent

staffs, the task is '-ftp toe ,reat. ComouJterizoo recision

ai( s -ry he the only answer.

There 4r Several Poisons why COroUterizei. decision

aid s wouln oe useful in the C3 oecision makinao pocess

,(Allen et al., l?76, co. 2-c;1 These reasons are:

1 . It is -3r ef fpctivp too? for imcrovinq the

-jialonue amonO staff officers who are workino

tOnpther on a nirticular rrotlem. It would be

heloful in elirinarin q ristinderstanoinris.

2. The orocess of usinq a necision aid aives staff

officers the ooOortunitv to include what they

Considers imoortant in the analysis. Then they

can see how these factors actual)y i moact on the

SoI it on.

3. It is very easv to evaluate several courses of

actinn. Variables 7Ch are uncertain can be

chaniel to allow for the test 3nd worst cases in

[ 2A



the rnalvsis.

4. Critical Arei can no, re focuseo on. ill] too

often, tjo Tucm time is wasterl in aiscussin or

arouino nat ay seem to he imnortant points,

hut turn out to te rather itsionificant in the

final solution.

5. li-e -av nc h in your favor rather than your

noconpnt. Vost oennle do not react well when

urer *ire constraints. Peorle tend to over

react ro uni'oortant events anm Take ouick and

hasty judvnents. Decision aids enable an force

the oecision Tader to follow a systematic

routire. Then the aid rperforms the necessary

ca Icultions in a real time manner. This aives

adlitional ti-e to either wait for additional

information or actively seek for it if the

aN3lysis shows a need.

There are numerous exa-Ples of C3 Problems where

comnuterizel dIecision aids woulo te useful ano the following

are some examoles:

I. r)ecsion aids can and are heinm usei to monitor

early warnini systems for any indications of

i-oendin'o crisis. It is imnortart to not allow

Svant3 to control usP h(it rather to OcSSiblv

have us sha th Pvents (4ndriole, 1qfO, 0.



30)

. rpcant examnl- CnncornpI the analysis of

1iffprenr eviCuatiOr on-sturps that a commander

was cOnSi'jerino in the face of uncertainty about

a leveloin i crisis that could have maae it

necessary to ovacuate U.S. nationals from a

thi rd cou-t ry (.illia-s, IQ78, P 27).

3. Tnz noraIl continnrcy Clanninq rrocess that

ConStantly takes Olace is another examole

C. illiams, I 07F, p. 2)o The decision aid

al1ows you to easily nlay the "what if" aame.

L. Traininri is another examole. by a1 1o#ina staff

officers the chance to use the aids based on

oast crises, they become familiar with current

clans ana o-oceriures anri, if realistically used,

recome useH to oceratin in a crisis environment

( Ilen xf t a °I 1 17o , p. 5).

5. Decision aiIs mav be useo for establishinq

nolicy. Ootions can be evaluated and tested

nriop to lecidinr on firm olicy.

D. Tne n esi in O new C3 syste-s would be another

PXI~cl . ,,hpnevpr new systems are iesionel,

there is alavs a tradeoff of caoabilities

bec ism 'If i su4 ficien t fura no . These ails

Soul he I r etermine the safest cuts in
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canahi Ii ties tcn I) mrare.
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Ir r EX JSTT iG C3 DECIS[wOr ATr)S

This chaoter describes several C3 comouter-basec

information, lecision, and forecasting systems desioned to

link the hunan user with the information so critical to

efficient information m~naoement.

Tnere nresertlv exists muCh too little emohasis uDon

tne content an-I eso'ecially the form of the information and

cjta t t 41n- throuam C3 svsters (4niriole, 1O80, o. 3).

The iuestions of how the information Shoula aooear to the

user, how the information should oe storea, retrieved, and

m3niouilted, -no ho.V the ever increasino amounts of

information can re comorehended by the user have not been

alequately l-ieal* with un to this coint. The three

couter-nas d information systems describei below were

develond with tOese auestions in mini. Each is aimed at

helvini th- Ci system users deal with the enormous amount of

information for which thpv are resoonsible. The systems

were develoned with the human user in mind and thus exoloit

and Sunole~ent existinq human information orocessinq

caoatbi ities.

Soatial 'ata Hase '-anavemnt - The use of normal data

hase Tanaement systems, from the nersnective of the

,)ccasionil user, are difficult and inefficient (Andriole,

or). ). 'ecentlv, research has oroduced a Prototyoe

sratial lata TAnaqjement System which enables users to
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hierarchically store, r~tripve, An( maniOulate data through

t"e usP of soariAl Controls (Anrlriole, 9,90, c. 4). These

soatial c-ntr-1s allow th- user access to data without the

neel or us- of the conventional keyboard. Instead, the

soatial controls permIt access to data usinq numerous

navanational aids, such as color, location (in an electronic

worksoace oroijctei on a larie screen disrplay), touch, and

qOuno. Scaecifically, tre user may StorF and retrieve the

oata iccoriin.i to vhere he or she finds it most easy to

access.

The soatial da a man3aement system Aas develoe i n

accordance ith the way humans normally store and retrieve

information. For exarole, in a normal office environ-ent,

neoole store in'orm tion in familiar claces accordincl to

frequency of ue, imcortance, shaoe, size, an j so forth.

The orototvne soatial data base mananement system uses these

osycholoaic~l oreis-nositions by allowina the user to create

his or her own nsvcholoaical worksnace and oroject it onto a

lAre lis c v. T 'is iis)lay then is interactive anri caoable

of storinq All tyoes of data to incluoe numeric,

ohotonr3phic, and even audio. Tt is also easy to uodate.

The user is then able to manioulate and retrieve data by

movina throuin the worksrace with joysticks or touch

sensitive disolay oinels. Fiqure 7 shows the hierarchical

data orp3nization orincinle. Fiqure A shows a user

oositionel in nnont of a sDatial dat a tdse manaoement

system. Filure 0 sho's the j')vStick an touch vanel mounted
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FIGURE 7: HIERARCHICAL DATA STRUCTURE

(Andriole, 1980, P. 5)
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FIGURE 8: THE PROTOTYPE SPATIAL DATA
MANAGEMENT SYSTEM (Andriole,
1980, P. 5)
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FIGURE 9: DATA ACCESS CONTROLS

(Andriole, 1980, P. 6)



in the 3rT of a user's chair. Data is accesse' hy touchino

a sCecifiC oint in the wnrlsoace or the touch-sensitive Pad

a /,/ r !f )vinI th - inyStiCk for' ard or cackarn (tn ascend

or desceno into t-e hierarchically oroanizeo data nase).

Alactive C3 Information Selection - In resoonse to the

ever increasin-i information requirements olacel upon

intellioence officers resoonsible for analyzing and routing

information, t.-e Llactive In+ormition Selector (ATS) was

develooei ('ai et !., V7q, C. I-3). Ourina this

devel:ome-t rocpss, it -as determineJ that "new C3

tecnnilues are repjuir n to control information flow so as to

hest match svstem cacahility with human characteristics in

the ran-comouter interact ion"

The &13 orocess is as follows. The syster" user is

calivratei lupini a trai-ina ohase to deter-ine hOw and why

some messaoes (cieces of information) are selected for

further avalvsiR ani some are rejectPo. This is performe1

for eecn in-ivioual• user such that ne or she has a

m.ersonalizeJ information manaq ement sorting3, routina, ani

Cueuini syste'.

ahat hapoens, in effect, is tne commuter rrnnitors the

user anil then internalizes how the user selects and rejects

information. Once the triinina oroziram is accomolisked, the

COmouter ePrilates t?. user anI automatically selects,

routes, an - nueues the information. Thus the AIS may be

viewed as an inform3tion naanaoe-ent assistant canatle of

rel ievino its sorerinr from some of the luroens of
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infcr'ration over]oa1.

Tie u uctions anr ,  ei-erents n) an &IS arp presentea

cir - hi cal I v n F cu r- <

Training Channel
Attribute Levels- ADAPTIVE Attribute Weights

UTILITYMODEL

MA E

MESSAGE INFO RMATIO N
UNIVERSE I SLCO

MECHANISM

Automatic Channel

Manual Channel

FIGURE 10: ADAPTIVE INFORMATION SELECTION

SYSTEM CONCEPT (Andriole, 1980,

P. 8)

The -IS has been *eveloned1 for use qhere C3 information

is alreaoy in an electronic form. The AIS is designed to

Suocort areas 4hiCh are already comolicated witp, too -UCn

ircominq infor 'atiorn f-r the humvn user to handle. The AIS

is merelv a c-,'ruter nronraT mlicn nrovioes helh to tnp C3

syste user.

Ultra-Pacii Pea,,ina - Evpn if svsters such as soatial

3



A ta n.0se amw, -t Ar TS AIS Cln ouicKIv nrovill access to

ee, I intor -atior, user -ust still rean ai-n Comorehemn3

t i nf0r- r%- r' fn t r1rp rt r t ir c a m be co te mlate .

Surseu0,t Iy, r -seqrc) h- s r, e m erfor re to io'or n ve the

soeed tith ,N iCh iisers Can real an -j comorenfid (Andriole,

A techni.lue knowQ n as raci;1 serial visual oresentation

(SVP) ,1s c-m -seveloreI and Con, outer izei for use in C3

svste's. tr text is rrpsente ore . nrd at a tie i n

catdie rav tur'e ((>OT) i- raeoin succession as Finure 11

suQceSts.

lI
" _TEXT t

TIME

FIGURE 11: ULTRA-RAPID READING
(Andriole, 1980, P. 10)
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researZ has i1Jictte that sinale wSVP sentences can

e real in' arc rt-I y recal 1 .hen s"own t a ratP as qi

aS s n w r is P r e CO ], in i s twice as fast as Decol]e

normally roa'l (ritter et al. , n. 7).

dfealinq sepj ;nl comorprension is a function of the

time it taees for the eves to transmit to the brain and the

brain's ability to or reSS. Toe ultra-rajio reader was

jevelore to sorter t time n=tWeen the eyes and the

brain. It Ines this ov reoucina eye mroveent to a bare

minimu'. T eves 10 mot neen to -cve back ani forth or uC

anci cIOwn, as is normally done, since the text acoears on the

CPT in the same location. Tn ad-lition, substituting some

oictures or symbols fnr orls has increased comorehension.

However, as Nith 413, toe text must ne in electronic form to

be r e ald uItra -r =r i dIyv.

The orece-ina threp research desiQns were directed

towari imnrovin the information flno to the decision maker.

The newt three Px3mrles are comnuterized necision aids which

are desicned to Le used rrirarily durinq crisis situations.

Each nermits the user to selpct and retrieve history on oast

crisis situitions. The bpst way to describe each is by

crovidino a samrle of the tYoes of Queries which are

allowed. Te first, as aescriced in Fioure 12, enanles a

user tn retrieve 3ni rrescribe crisis actions (or resronses)

an- objectives. The second aid, as shown in Fioure 13,

enables a ws-r to focus on the manaaement orohIems wMich

-ccurre1 durino nast crises. The third aid enarles a user

Li o



tn e x Iine "3)7 crises i'nvoIvir,: t . J.3. herween 4 amn ,

T ese -I : r C. l in ] -irect resc.onse o

ro.I'jeStS fr-- crisis S 'A- er3 f r sole tyre of on-line

avtical 3ssist i cP (. i rle, "yay-June 1 97 , D. 15).

Crisis manao.,rs are mo in to assemnie, sort, a n anlyze

crisis -r) 3'3- Tet dataJ on a real time basis. Preliminary

nerfor-ancp tests of thpse ai,-is su -cest tev niohbt increase

t, e ram):e ,rt o- r pr i r, an i evaIuat ion duri rc crisis

rv 100% r, rexjce Dast st arc case t i -e hy 50%.

THIS SECTION IS DESIGNED TO ASSIST DEPARTMENT OF DEFENSE PERSONNEL IN
EVALUATING PROPOSED COURSES OF ACTION AND SETS OF U.S. OBJECTIVES BASED
ON DATA FROM 101 CRISES INVOLVING THE UNITED STATES BETWEEN 195&.197.

THE USER IS GIVEN THREE LEVELS OF ANALYTIC ASSISTANCE-
1. THE CAPACITY TO SEARCH FOR HISTORICAL CASES WITH

SETS OF USER-SPECIFIED U.S. ACTIONS OR OBJECTIVES.

2. THE CAPACITY TO IDENTIFY, ACROSS ALL CASES.
THOSE ACTIONS THAT HAVE HISTORICALLY BEEN
MOST STRONGLY ASSOCIATED WITH EACH OBJECTIVE
SELECTED BY THE PROGRAM-USER:

3. THE CAPACITY TO IDENTIFY, ACROSS ALL CASES,
THOSE ACTIONS THAT HAVE HISTORICALLY BEEN MOST
COMMONLY ASSOCIATED WITH SETS OF U.S. OBJECTIVES
SELECTED BY THE PROGRAM-USER.

WOULD YOU UKE TO SEE A SUMMARY OF ANOTHER SYSTEM SECTION?
PRESS Y' OR 'N' AND 'RETURN'.

Y

ENTER 'r 'Ir OR 'llr.
II

FIGURE 12: CRISIS MANAGEMENT DECISION AID
(Andriole, 1979, P. 16)
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THIS SECTION PERMITS A DETAILED EXAMINATION OF MANAGEMENT PROBLEMS
ENCOUNTERED IN 41 SELECTED CASES (1956-1976).

MAJOR PROBLEM CATEGORIES ARE:
1. SYSTEM-RELATED DELAYS IN DECISION-MAKING
2. SYSTEM/PROCEDURAL CONSTRAINTS ON ACTIONS
3. LEGAL ISSUES INVOLVED
4. RESOURCES INADEQUATE FOR DECISION-MAKING/ACTION
5. INTELLIGENCE FAILURES AT DECISION-MAKING LEVEL
6. EMOTIONAL/IDEOLOGICAL ISSUES INVOLVED IN DECISIONS
7. INTERPERSONAL FACTORS IN DECISION-MAKING
8. PROLONGED CRISIS PROBLEMS
9. PROBLEMS IN SELECTING ACTION PERSONNEL

10. CONSTRAINTS ON OPERATIONS
11. PHYSIOLOGICAL PROBLEMS FOR OPERATING FORCES
12. INFORMATION FAILURES BY OPERATING FORCES
13. FAILURES IN TAKING APPROPRIATE/TIMELY ACTION
14. FORSTAT PROBLEMS
15. PROBLEMS IN THE OPERATING ENVIRONMENT
16. GENERAL PROBLEMS IN CRISIS PLANNING
17. GENERAL PROBLEMS IN CRISIS HANDLING
18. GENERAL PROBLEMS IN CRISIS TIMING

WOULD YOU UKE TO SEE A SUMMARY OF ANOTHER SYSTEM SECTION?
PRESS 'Y' OR 'N' AND 'RETURN'.

Y
ENTER 'T 11", OR'lr.
III

FIGURE 13: CRISIS MANAGEMENT PROBLEM ANALYZER
(Andriole, 1979, P. 17)
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THIS SECTION PROVIDES ACCESS TO INFORMATION ON 307 CRISES (1946-197M).
THE DATA MAY BE SEARCHED FOR CASES MATCHING THE USER'S SPECIFICATIONS.
OR A FULL DESCRIPTION MAY BE PRINTED FOR ANY SELECTED CASE.

CATEGORIES OF INFORMATION COOED FOR EACH CRISIS ARE-
* YEAR AND BRIEF DESCRIPTION
* LOCATION OF CRISIS
* NATURE OR PRE-CRISIS ACTIVITY
* DURATION OF PRE-CRISIS PERIOD
0 SCOPE OF CRISIS (DOMESTIC OR INTERNATIONAL)
o NATURE OF CRISIS (MILITARY,POLITICAL BOTH)
e CRISIS DURATION
0 TIMING OF CRISIS RESOLUTION
* CRISIS OUTCOME
o ANTICIPATION OF CRISIS
0 DEGREE OF THREAT TO U.S. INTERESTS
0 TIMING OF THREAT DEVELOPMENT
o TIME AVAILABLE FOR DECISION
o SIZES OF PARTICIPANTS/DEGREE OF U.S. INTERESTS
* U.S. RESPONSEI PARTICIPATION
e U.S. OBJECTIVES
* NUCLEAR/NON-NUCLEAR IMPLICATIONS

WOULD YOU UKE TO SEE A SUMMARY OF ANOTHER SYSTEM SECTION?

PRESS "Y OR 'N' AND 'RETURN'.
N

FI(URE 14: CRISIS DESCRIPTOR
(Andriole, 1979, P. 17)
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Ourinn crisis Si twations, .eci sion maakers st rive to

react s'i f t I v, -eci 1p ' i s l v, arri cnmmunicafe acctiratel y.

Tnis rP,,uires cIse Co rdinationn 4ith their staffs and the

ari i i ty to overcome certain -stacles quch as oressuires from

time constraints, a-tiiuity of qoals, and the monorolization

of tii-e with information Collection. Some of the Droblems

of information collection nave been solved or at least aided

by the use of ore or -ore of tne oreviously disCussp'1 aios.

")hat e decision --aer now neIs are effective decision

strateaies that i-nose rji or an orovioe a Iogical,

structural framework to assist them in tne orocess of

choosinr an ooti'al decision alternative in the face of

vollu inous an, often inconclusive evidence.

Operations And Intalliaence (OPT",T) is a decision tool

that ornvi ies just such a framework for -ieliterationr

reasonina, and analysis (Amey et al., 1'79, D. 3). 0PINT

is an on-line, interactive, real-time modeI which aids

decision makers by orescrihing a straiqhtforwaro normative

orocedture for orlanizinq ani analyzina lifficult decision

ororle-s. These orobles may involve both uncertainty about

the outcome of future =vents and oerplexity about the

comlex value trade-offs involved in the choice of a course

of action.

CDIJT is a decisi nn-analvtic baseo, cornouter assistel

decision aid. Its orimary objective is to nrovide decisinn

maters a oroceoural frameworK, or decision temnlate, tmat

insures toeir ultimata dPcision choice is a coherpnt cn.. A
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coherent cnoice, is nne which is Consistent with their own

value structurps n,1 heliefs Ahout the relative likel oods

o+ *utur- Pv-nts tat %ill i rc3ct the decision outcome (Amey

e t 31., I q71;, r,. 3) .

T e furn-amental oroduct of OPINT is a comnuter-stored

conceotual reoresentation, or decision model, of the

decision oroblem at hand. ;4hereas decision analysis

orovi qes the thenretical taCk-round and procedural qui dance,

t me 9PIr T -icision 'oiel rrovidces the snecific

methoIolmqical tool for orocessino information and

evaluatina t e various decision alternatives open to the

iecision Taker. An in-derth exclanation of how OPINT aids

in t e decision orncess is discussed in Charter Four.

Eviluation (EV"L), ansther on-line, interactive,

real-tiTe TorIel, ircnroorates another decision strateqv

which nrovides the cecision maker with a normative procedure

for enalvzinq difficult decision pronlems. It is esoeciallv

desinned to evqlulte and comnare oossible optiOnS usinq a

"ulti-attrinute utility analysis techninue. EVAL. is best

arolied to orocurement decisions Aherein systems are

Somoared, but is annronriate for a diverse set of decision

analytic oroblems (Decisions and Desions, Inc., 1 0 7 7 , pa

1-5).

The use of EViL is brokpn into to h-.3ses. First, the

decision miker creates the structures of a hierarchical

multi-attribute evaluation To del ,.in the EVAL Structure

orooram. Then, this model is evaluated and processed usina



the EVAL nroir3-.

In orler to utilize the EVAL Structure nroaram, the

rroneI - ust ue ieco-nose1 into a hier3rchical structure

which reflects th'M lOiical interrelatinnshi, of all the

factors involve!. This structure is then entereo and the

model is creatpJ. NJow under the direction of the EVAL

oroara-, the criterion used for evaluatin the alternatives

are Itere . rnce entere , their resrective weiahts of

i-rortance -ire entorpi. '- xt, the relative score which each

alternative acnieved for eacm criteria is enter-el. For

exanole, cnnsiler threo raoin sets Ahich are beini evaluated

for selection t-e fro rrocurement (AI, 2, ano 43). The

criterion of evaluation are cost, ranie, oortability, and

reliarility. LaCh of these criteria are weiahted 30%, 20%,

a%, ano 40' rasnectivelv. A;ext, the three raaio sets are

evaluated accnro~n1 tO each criteria using an aroitrary

u tility scale. Cost would show scores of 50 for set 41, 4)

for sat a2, ar,-c r for set A3. This means A3 is considered

to have the hest cost. This nrocess is reoeateo for each

criteria. Tt is also normal for the criteria to have

suo-criteria which would also reauire the same orocedure.

Next, EVAL aives the evaluation scores for each of the

alternative systems resulting from the aaareqations

orescrir)e1 in the model structure. Now the decision maker

can ex ine the effect of the criterion weionts throuoh a

sensitivity analysis. This will quickly Show him which

criteria are the critical ones and take action to insure the
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lata surrounlini that criteria is as accurate as oossible.

EvAL loes not io anvt'inn the decision maker himself could

n n v lone hisel'. Nhat it does Ip, however, is allow

him not o te oressed bv tine or to worry about

comoutational nrocedures. He can olay the "wlPat if" qame

and feel confident about the decision me must make.

Another decision aidJ has been -ievelooea to assist

orouos in iecilira ho.4 to ieal with. imoortant issues or

ur r le-s. Its rur-oie i s to, i-norcve-ent of iecision makinq

ty Conti-ucjs narticirant interaction with the comouter

Ilurinq t n p ecision -akinn crocess (Leal et al., 1978, r.

1-1). 'e-ters of te nrouo are a11lo.e to inout their

resnective estimates of the occurrence of snecific events

a n - hei val oJ s (eiIrts) of the i mooortance f s neci fic

Iecisinn oJtco"es. The decision air then ccmoarps the inout

and informs the arnuo meb-ers of iny disaareements between

tnem. 'u!t -0st imorntly, it focuses the discussion only

on th- jisvTre'-ents wlich are inoortant to the stated onal.

[ne nifferences which are not i-oortant are Shown to be just

that. Finally, it su,-icests to the qrouo recisely how their

dis3oreements -i{lht hp resolveo. This enables qrouns to

move much more QuiCkly toward decisions. As a by-oroduct,

Drofiles ara levelooel of the oarticioants which snow who

has eW ertise in sna ci al areas as wel I as who is a

risk-ivn -ir or risv-taker (Leal et al., 1978, rn. 1-3 to

I-10). 7"e f JnCtiOn If *ne 3i1 is shoi n in Fioure 15.
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oroun can cein wor on its decision Drotlem almost

i-m-n iltply after it is convened.

nnt er cAoIute-iz I, tIe Early a arn i r' anl

'Aonitorinn Syst" (E,".'S), has hee *!velooeO to ail the

Innicatin-s an' 'v rn i na rIntia corrnuni ty. EY'vA'S orovides

thPm with an iOteractive Computer based system of oolitical,

military, an domestic indicators for daily monitorinq of

intprn3tionll ,)n,l intra national affairs (Daly, Iq78, o.

i). The system Mas the caoanility to store auantitative

intern tinnil volitical rar.3 from l9 b for rost countries of

the worl1 and( can therefore re useO to no retrospective

analysis as mell as current, lailv l&0'. The data is

anoreqated Oy "ont , nuarter, and year. EvA- S has tke

carability to track sin le CouMtries, combinations of

countrv-oairs, reainns or the entire world with these

quantitative indicators, or scecific reoions may be

socifind (Daly, 07 , r). )). At nresent, there is some

doubt as to qhether E.:'-S will ever he fieloea because its

oneration is extremely slow. Eut the concert is a aood one

and further researc , i'ay t)rove beneficial.

Ihe E4AS is comorised of the followinq comoonents

(andriole, 1930, or. 8 -3 ):

I. General Scans - o ceneral scan is an aoqreaation

of countries nv so-n criteria, e.'., a scan

defined- hv ieci raohic reqion would aoareoate

countries tIV .rOuos such as Latin America or

MidIla Eastern. A ieneral scan allows an

L ; . . . ;. . : :: 1 I I I I I " " .. .. --- M I " .. ... . .... , . .. . . III II II9



analvst r'") look at spveral countries takern

tnqetner rtner trarn inokina senaraitelv at rany

counrrv-r-irs,. !f tI,- ir,'ications for tne urnuo

a s -3 .-jP-"C 1 s u -I'es t Ornisuall Iv hiah activity,

tensinn, or un~cprtainty, tt'e analyst car) Irov tj,

the Countrv-by-ccuntry lmvel or even track the

recent act ivity of a sinale country to determine

t n s,,)u rc. o '!f the coisturrar'ca or the reqional

level. fle-erAl scans thus -"ae the syste- Much

T~ore 7 ~f f i i rt and Iless t ime consuminn, for the

anMal I st.

* 2. uantittive, Political, MAilitary, Economic, an-i

Domestic Tnclicarors - Quantitative indicators

f or c r is is warrninmo i ncIude- f ore i n , omres t ic,

a nd inte rnatinnAl COlIi t ic alI, miIi t a r, an d

PconomlIc factnrs. Tie indicators are nothl

dynamic (events-t-asp]) and static (attribute

ba se-i)

3. ulti veth'od Forecastino Capahility - The

un if iedj mulIt i-re thod forecastinol caahility

re.auires the system to qenerate different kinds

of forecasts or wi.rninns via djifferent methols

for jiffprent evenrs and conditions.. Such

notions hqjVe teen, desianpd with reference to

ornjectsf ocals, an-i mpthols of forecasting.

Exc'erii'entation is still beino oerformeo in this
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~I1iona1 researc" is C-jrrertly rpinq rerfor-ne- to

-1e S in .3 r = 11 nic , wil 1 kO U I So v ipt c r i s s h e a v ior

s;imc e 4rl o r I I. T i s - i iI 11 include the fol 1owina

ta3sks :

I.Develoomipnt of -in inventoryi of Soviet crisis

2. C,:)1 ec t i n f oa ta on the characteristics of

the3p crises to stow tre nature of Soviet

military crises.

A -ore intensive analysis and codina of key

Sov iet c r ises t0 i den t ify t he cr is is,

P-vir,-nmTnts tnat may affect tr~e occurrence of

c r is is "aannoer~ent ruror Iems encountered by the

Soviet Unrion, ind variables describinn crisis

otjective:s, Artinns, anij results for the Soviet

44. Statistical analysos of the characteristics of

S ov ipt C r is is r'araiement ooerations, t he

env ironr-ent in wThicI, they have taken Olace, and

IIed c-risis ma;-patc or .-)rIe r encountered by

C, C-ris-''-c pse soa:tictical analyses with

peir ie a r.e -' S' ~- factors fcr tOhe



L. S..

All , t'ese ;leciSion aids kave teen aovertispd as

reirna valuabnle t n 1pCi on nak iii . NJone have been

exceri-entillv evjlu=t- ith knclerieahle suhiects in a

decision Ta'inO environment. A baseline of such evaluations

is imoort~nt to estanlish in orler to orovide a useful tool

an(I better Yet, to nroviio for ruch neeriea technology

transfer a r real Morll, rea tim feeirack on the value

(ut V 1iy) of r tec'nolOv.

OPr;T -as selectpi as an acrronriate candiiate for

exoerimentition fcr a nu-nner of reasons. First, it is

realilY availaole as a oackaqe at tp h aval Postaraouate

Scrool. Second, all of the e quioent requirea for its

oeratizor already exists at the SChool. Finally, due to

botn time and monetary constraints, the procurement of other

aids .as unfeasi"le.
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I ' ~ T T L OF zC I PT I l OF O~PI 1JT

OPI.Jr is A7cision-aralytic t>asecIf comouter-assistel

dec isi on str3teciv A Tey et a 1 9 79 , 0. 4) t a s

des ian ed a r, bu i t v Yfec is inns -inm Desi an s I nc, of ";cLe an,

Virninia, under contract to the rOefense Anvanced Pesearch

r r)c yZC f1PA) at s .r it re i n t He i4P L

or1rarni Ir'uice for the I~v 5100) coruter. In

*m-1it ion, 00 1';I T s r Pc nt y b~een resrittern in FORTP4N '4P

fo- use on P(P11 series comcuters.

The qenpral nurnose of OPTjT is to aid decision makers

0v V Lroviilinq t hem, - ca'at'ility t o corstruct, s t ore ,

retrieve, exercise, an,4 refirp iecision-analytic modiels of

cooIe x dec is io n v.r otIe m s t n a fac e . T he OPINMT diec is ion

modmel which is int.eracti ve , realI-t ime, ani on-line, is -3

nr-ianizinq framewnrk fror jnformatic'n orocessina. Decision

ina Iys iS s I n "t 'o-4o ILooi C A to0o w i t hC n t h p(ec is ion

Taker 7efi nes and1 ex~ercises t he OPI NT modelI t o evaluate

decision alter-natives oerfainini to the Proolem (4mey et

a I. , 11)79 , noo. 3-21)

The UPV\JT system is desionedl to be used interactively by

decision mkers who are rel-itivelv unsorhisticated, with

Pesc'ect to co-nuter fechnoloiv. Accorain-jly, the (lesion

saitisfies t'iO hu-n-factors cnjpctives: flpiT is a menu-

driven system and4 is ces i onal t 0 be f or i v ina of rnro-

cedjural errs ny the ujser.
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E :Ch -1ec isi -n rrolel cr--tedFb( rv the user may be ai ven a

ic u, ea& a Ituin ea Ch i S co rs;trFuct e 1 usinn the same

71pne r 1 f r- -3~ t~ modp I formrat i S -nO~r~ Oracmical ly in

lrhe format con sists of the followvinq elements

,Mhjch, ."e co-clet'ely soecifiel, uniauelv cpfine an rJPINT

deci Sion mn~io1

1. Ina~ -)Ci-,i,1 - * i ort la3hel Mefinina th'e

lecilSion nr,)-lam. T,,is late is alIs r ar Ii pI t o

r~ -1 -ec i S on --,I A a n 1 is uSedJ to store and

re trieve tre "n-le].

~.Dec i in t t ler riv - I li St of dec i Sion

alter-natives avlilarl - to the decision maker.

3. An IYncprtaiin ritur- Event -A key uncertain

event,,~ that will influence the eventual

outcome of t 'e c":ocision. The Uncertain event

is at t 3Che1 t : eaCh, of t he iec isi on alt ernat ives .

'4. Event Outcomes - A list of the discrete event

outco-es, each anrrooriately labeled, that

tooether define the universe of nossibilities

recardinc the occurrence of the future event.

5. Event Pron:ahilities - A vector of rrobahilities

that ape associateri Mith the event outcomes,

~h ich rerresert t the nronani Ii ty that an event

"i~l occur. 4 m r i it y i S a me a Su re o f

uncertiinty. It is a nuniher tetween U and I,



KEY
DECISION UNCERTAIN EVENT DECISION

DECISION CHOICES EVENT OUTCOMES OUTCOMES

E1

ED 
,E1

D1 2 E2 D1,2

ED D21,E m2

p/ E1 2E

2
2  

E
?D 2E

E1

D n P 2 E 2 ,DE2
n D n

f 

E
m

FIGURE 16: DECISION MODEL FORMAT
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inrlusive, that represents tha Pxtent to which

an in1ivii 1I helieves a future event w il occur.

Howev r, ir tn soeci ficatioro , oronahilities

are exrreqse1 -s a oprcentane of certainty,

e.O., as LJOY vice 0.4.

t. Oecision Outcomes - The elements discussed thus

f ar efi-re rossihle decision outcomes. Each

jicision iutco-m is a olirpj comoination of one

jecision altar-ative with one event outco-e.

The re aininq three elements of the moiel format are

used to seci fy tin relative consequences associateo with

the decision outcomes. The consequence of an outcome is

exoresse(I in t-r's of the relative rearet that would be

excerienced Dv tp 'ecision maker should tne outcome

actually cccur. These three elements arp:

1. Decisinn Cutcome Criteria - 4 list of criteria,

each :o? ronria elv lao)eleo, rv w hich the

lecision -aker wnulI jucie the relative reoret

associated with the decision outcome.

2. Criteria A'eiqhts - 1 vector of weights

associated with the criteria, which renresent

the relative contribution of the criterion.

Criteria deia-rs are -xrresseJ numerically as a

oercentane of the whole, e.C., as 60%.

3. Reret - Pp'ret is a -easure of the conseauence

of a decision outcome. The total rearet



ass1ineo to a decision OutCome is a weiahted

linear comnination of the indivilual criteria

-?nrets. For each criterion ano for each

±!eCision cutcome, the user must soecify a value

of rearet. a reciret is a number tetween 0 and

-1, inclusive, that reoresents the relative

-learee of dissatisfaction that the decision

-3er associates 4ith a particular decision

outcom. Zro rerrese nts no rearet; -1

reoresents mexirIum rezgret. However, in this

snecification rearets are always expressed as a

oercentaae of the maximum; e.a., as -30 vice

-0.3. Refer to Fiaure 17.

This comoletes the mooel format. The decision -odel is

com-cletely and uniauplv soecified when the elements

described abov9 are defineo by the user. The innut

soecifications oescribina the model can Oe orocesspo t,

oroduce th- foIIowin- results:

I. Comoineoi Value Rearet Matrix - A sintle matrix

that disol vs the total or combiner rearet

associated with each of the decision outcr-es.

For each outcomet the combined reqret is

ontainei by weiihtino and ao,lina the co-rc et

reorets contributed by each criteria. A co-t'inei

value rearet matrix is shown in Ficure le.

. recte- Val uP Va rix - si le mat ri x tAt
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CRITERION: C q WEIGHT Wq

EVENT OUTCOMES

1 2. E 2

CRITERION: C 2WEIGHT W 2qlim

2 2r

EVENT OUTCOMES

CRITERION: C WEIGHT W
1 1 m

EVENT OUTCOMES mm qFi

E1  E12  El

D1 r 1  r1 1  ... r m

S D2  r 1 2 1 r1 2  12m___
U--

W ll l

FIGURE 17: REGRET MATRICES

(Amey et al., 1979,P.9)



COMBINED VALUE

E1 (LABEL) E2 (LABEL) E3 (LABEL)

D1 (LABEL) 0 -17 -31

D2 (LABEL) -9 -9 -17

D3 (LABEL) -24 -22 -22

D4 (LABEL) -30 -26 -26

FIGURE 18: A COMBINED VALUE REGRET MATRIX
(Amey et al., 1979, P, 10)



isclavs the .jCiohtep exoected rearet,

Associatel 4ith each decision outcome. The

exoectel va ije matrix takes into account the

relative li-.lihooos of the event outcomes.

3. Exoected Value Vector - A vector that ais lays

the weiahted exnected rearet, associated with

each Of the deCiSion alternatives.

Th4 exoect@3 valute ratrix anM the excecte value -

vector (total) are disolaye, tooether, as shown in Fiaure

10.

There are t'-o sensitivity analyses that are useful to

the user. Soth are hased on the exoecteo value vector and

are oescrihed as follo~s:

1. Threshold 'latrix - A matrix that disolavs the

eleven exoectem value vectors aenerated by

either one of the followina orerations, at

the user's ortion:

a. Varvirn the orohability Of a resiqnated

event cutcome, from 0 to 100%, in steos of

10. The other event outcomes, maintain

their oronortional relationshins with each

ot her.

t . Varyina the wiaht of a desirnated criterion

from 0 to 1001/, in steos of 10. The weiahts

af the other criteria m aintain their

oronortional Pelationshir with each other in
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EXPECTED VALUE

E1 (LABEL) E2 (LABEL) E3 (LABEL) TOTAL

D (LABEL) 0 0 -4 -4

D2 (LABEL) -5 0 -2 -7

D3 (LABEL) -12 -1 -3 -16

D4 (LABEL) -15 -1 -4 -20

FIGURE 19: AN EXPECTED VALUE MATRIX AND
AN EXPECTED VALUE VECTOR (Amey
et al., 1979, P. 12)
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the si-e n, n mer as dO ti.p orotabilities

i seri d in thp oreceinki oraorau".

[n rot, of too h tove cases, the I e-st r e t 1isolaved

in rh) evnectpri valie o.vyoff vector is ilentifieo oy

an asterisk. 'Jormallv, the decision alternative that leads

to the decisicn outcome having the least reoret ,ill change

as the 1esi)nateo event orobability or criterion weiqht

is incrementp'l from 0 to 1i0%. The coints of chanoe

are rfetprei tn ;s thresholi points ani are noted on the ma-

trix. Finure P) sPows an examnIe threshoIri rratrix.

EXPECTED VALUE WHEN

PROBABILITY OF E1 (LABEL) IS:

0 10 20 30 40 50 60 70 80 90 100

D1 (LABEL) -57 -52 -46 -40 -34 -29 -23*-17"-ii* -6" 0

D2 (LABEL) -51 -47 -42 -38 -34 -30 -23*-21 -17 -13 -9

D3 (LABEL) -27 -27 -27"-26*-26*-26*-25 -25 -24 -24 -24

D4 (LABEL) -26*-26*-27*-27 -27 -28 -28 -28 -29 -29 -30

FIGURE 201: A THRESROLD MATRIX (Amey et al.,
1979, P. 15)
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. tnua lv c01Incae event oro Danilities - The user

mav inerit a test PxoecteJ value vectnr tnat

is 5 In on an -ri r ri lv assi ned vector of

event cronaoilities. The user may scecifv

several lifferent nrooatility vectors and note

tHe resultant exoectea value vectors. An

exvrole of the disolav is shown in Fiqure 21.

KOREAN INTENT

NO ACTION HARASS SHOOT DOWN

CURRENT LIKELIHOOD: 60 30 10

ENTER REVISED VALUES: 30 60 10

NEW VALUES: 30 60 10

IF THESE VALUES ARE CORRECT TYPE GO: (GO)

EXPECTED VALUE/REGRET

DO NOT FLY -38

MODIFIED ROUTE -26
ARMED ESCORT -10
HIGH PERFORMANCE A/C -10

NORMAL MISSION -29

FIGURE 21: MANUALLY CHANGED EVENT PROBABILITIES

(Amey et al., 1979, P, 16)

OPI';T is desianed to oerform the basic functions

descrineA helov:

. ' aintain a linrary of OPJr "odeIs - Store

various lecision odels, filed bV their

associate: lav hels.
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?. Loa.l n existina rl Pi% oel - Disolay the

l.3he 3 C t ose -o-Iels sfmred i n the model

lirr-rv, An1 r-r-it tne user to retrieve any

zsire" moil. The loalei T 'oMe is referreo to

as the current mo-el.

3. Oisolav the results of the current odel -

Permit the user tO examine the structure and

contort nf tle ciiret -Orel ry 'isolavirn:

.4. Pv en t or ,Mi lI it i-s,

e. re-ria e eits,

e. exoect ?d value r"atrix, and

f. exnected vAlup vector.

a. iqevise tme current roiel - Permit the uJSer to

-3ke Chanoes to the structure anti content of the

current model. The user may revise:

3. even't orobar'l ities,

o. criteria and criteria weirhts,

C. decision alternatives,

I. reqrets, and

e. combined value reqret matrix.

5. Save the current moiel - Permit the user to add

the current moifI to the model liirary.

6. Perfor- sensitivity analyses - FP rmit the user

to test the sensitivity of the current mooel bv

( eter,iinj thresholis or .aanually ChanOinoa

b4
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7.~r i-'. . -. r't t ne useoxr to0

-"-~~ 1, t: y ecr~ h

a-~~rnr s reau ri fc r t e fn('Oel

a~s ec-lan-~i earlier. T ,- user maiy also use a

ref-rer'ce o&,3-le to valiriate the assiaried Values



v. r4-F mr3Tr ! fF THE E XP iIF-IT

Tre conduct of exoeri-ents usin; command and control

decision aids, such as OPINT, oresent special oroblems (Cain

3nI Poh, jq7;, o. b). rljstoricallv, the evaluation of

cor-n-n-j and cetrol systes nAs heen focusedi on harlware

e su n 3. - Tat Is aftsntion r as naid tn software,

Psoecially Ipcisicn ai-Is. As a result, few well define.i

.uantitative TeAsure--rts exist for measurino the nuality of

Ci oecision ails (Sinaiko, VQ77, on. 5-6). Seconn, there

are no "correct" answers to a decision oroblern (Daniels,

PJ77, n. It). Pather, an aid such as OPIIhT is a cocnitive

tool to assist tIe decision rra Pr in revealinq and

for-ulizino the ele Pnts of the decision oroolem as the

decision maker oerceives them. Lastly, durina the

develooment of these docision aids, there has been

relatively little syneraism between dpevelovers and rotential

users (Cain an! Poh, 197) , o. 6). Users are often not

fvniliar with the new teChnoloov and are unsure exactly what

to exceCt in the way of performance. Develorers are unsure

exactly what the notential users want. This occurs hecause

they aren't sure whn the users will Oe and causes a very

aeneral aim to he develored - on- which will try to suit

everyone's npeis.

Any exoeriment ,ki- involves t-e use of decision aids

must 0e desioned carefully. T m exoeriment Snold bebbj



cfgsianpl in ir-or to a)sseSS tboth the caoatn1litv of the

tec hno ,3-) ;)n1 it,; ove: I ut i iV as t r e 1 At es t o to talI

sy A o r f o r n ce (;,jn iI s , I Q7 , . 114) T"ere are four

le Is x ro ents v ,irv i r- in forral is-r from vs-ry loose

"f r, e la y 11 ith only Subject ive juOjqment OUtO'Jt to "hiOO1y

Strueture cV' witn comolete soacification of conduct of trials

andl 0-111rut consistinc Of carefully measureo system

attirues(r~rret a) ., 107P , r, c). These levels fo

least structijrel to oOst Structurpl are:

I.~/1 ~tti1 xot-rlrents. These? exne r i ent s vou I j

consist of tl-e 1eou-)qina of hardware or

scft4,3re. The feasi~i i ity of t ,e system to work

acciordina to fiye-i srecifiCations is sieterrinpnd.

An emr 0 -oji n P Ae t 1eu oo in a o f th ? UP J NT

softw'are nricr to 01lacina it on line for

nopration~l testina or use.

o2. r)C a t iraoin wn e r im en ts . These exoerients

Would he So(Iewhar 'ore structureo than the

Val idcdtion ~x omr ie ntP i n that a scenario would

he followed, roe term der-onstration refers to

the tvoe of output from the Pxneriment. The

outout Woull be mostly roersonal imcressions in

t hP m indrls o f th P use rs o f thie syste'm Under

dlemonstrat ion.

3.Assessment Pwerments. These are excerjments

,mmr trifAls arp conmuctel over a wide ranop Of
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conlitions with little control over sources of

error. Toe n-,al is to ohtain an idea of hOw

e te syste- nerforms. The outOu? is

subjective orinionq cf the Pxoeri-enters and

subjects. Their ooinions of how worthwhile the

system is and any ootential uses are recorded as

exrerimental data.

4. Fvaluti n eerients. rhese are the most

rigOrous tyc of exreriments. Exnerimental

conulitions dre carefully controlled. A -umber

of reolications are erformeo folloeri h y a

forpal analysis of nujmeric measurement data.

The issesS-ent oxoerimepnt was chosen as the means for

deterinini the utility Of 0P]IT. ;0 orior exneriments

ccncernina the utility of OPI\!T have been oprformel anrid

thwrefore no caseline currently exists. The results of this

exceri-ert should fill that oac. Suhjective imrressions and

ju-j,-ents of CI users Arp what is needer to hel determine

the usefulness of OP I, T and that is what this assessment

w i I I aJ .

The mijor othiective of this exceriment was to assess

te utility of OP1UIT as a co-nuterizeo aecision aid in C3

anolications. Seconiaary ohjectives which helned in this

anal included the followina:

1. To assess the extent to hhiCh UPPiT facilitates

thorojrih an. timel riecision m akin .
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2. To inveq tiqate the user-OPI'' interface and to

sj c:pst re e ial nejsjres or aItprrate iesions

. r0 *urvey user oon ion on the oceration aol

ootential usefulness of OPTT in C3 oecisions.

The nrimarv objPctive Of OPINT is to assist decision

maers in the st ructurinn an- analysis of eci sion rronlems

(amev et al., 11 c. c. ). One could ir-olv fro- tnis that

a better iecision or croLuct is delivered throuih the use of

OPI'!T. Toe iuestion *,hich is now i mediate is, " hat is

better?" Hetter can not re scenario dependent or olayer

leoenlent. It must be general in nature. OPINT's

cerformance nay re P e me3sured in terms of time (tme time

fro' oercention of oroblem to decision). A faster decision

is often ti-eq needed and therefore the cavanility to io so

may be terred " oom to have". Rut it is only "9ood to have"

if thn ouality of the decision remains at least as aood as

without the ail. In order to assess this feature, a ethoj

for measuring the quality of the decision is needed. As

stated earlierp the "correctness" of a oecision is extremely

difficult to measure if at all. In this exDeriment no

attemot was made to define or measure this attribute.

/q hat remained Was the subjective judment of tMe

subiects involved in the exoeriment. The subjects Were

students frem th0 C3 curriculum at the Naval Postoraduate

Scoool. C3 students ,ere used sirce the assessment was

f



performed of )PII;T's arilitv to help with C3 tyne oroolems.

These students erp all o prational officers with a laroe

amount of Pxneripnce in oner-3tional nroolpms in the field.

Tney rporesenter the armv, Air Force, i Lvv0 anI Marines.

Thev were in their last (sixti) auarter of studies and had

teen exoosal to numerous oecision models and aids. The

subjects were crouoed into oairs to form a decision team.

I tne sujiects had teen t rained in the theory and

oceraticn of 30TijT a-o had receiveo at least tnree hours of

instruct ion incl iino one hour of hangs-on time.

Two tvnes of decision situations were used - time

critical ana time not critical. It was understood that the

-ancie of time oossitilities is infinite and there was no way

to assess ea7h. Therefore, the two extremes that could be

encountered vere uso.

Twn scenarios were followe wnich reauired the sutbjects,

actino -s decision Takers, to recommend a specific course

Mf action. The twO scenarios represented varyina comolexi-

ties which #ace a C3 decision maker. They were carefully

desioneJ to avoid the alleqation that they were either OPINT

or sui ect decendent. The first scenario, a Cuoan

block de oroblem, Nas rather complex. It reouired an

in-leoth assessment of intelliqence estimates in order to

rredict the occurrence of an uncertain event. In ad-

dition, the evaluation of numerous courses of action was

reqjira. The second scenario as an air reconnaissance

or3rlem. This one was somewhat easier as the key uncer-
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tain event nai alreaoy heen assessen and the decision maker

*as only reouired to evaluate the courses of action which

were av-i0la le. A cony of each scenario is incluoe, in Ao-

The suoiects olaved one scenario using OPlPT and then

olaved the second in a manual mode without the use of OPINT.

The schedule was varier so some subjects Plaved the dif-

ficult Cuban orohlem first and some the easier reconnais-

sancp ornrle". Tn a-iiiition, the use of OPt JT as varie3

so it was used alternately first or second. Fiaure 22 ocr-

travs a tycical schedule. " Iotice the aai ed dimension of

the time critical and time not critical factors.

It was recoonized the evaluation measures useo in the

exneriment would mot be Quantitatively Teasuranle.

Therefore care was taken to carefully select both measures

of effectiveness (MIDF) and measures of nerformarce €AOP)

which suooorted the ooalq of the exoariment.

A Teasure of effectiveness is defined as those

evaluation -e~sures which indicate the contribution of OPINT

to thp overall decision orocess (ACCAT Goerational

Evaluation Task, lQ7 , o. b). 'Ieasures of oerformance are

defined as those evaluation measures which indicate a level

of technical cerformance relative to the internal

functionino Of GPI!T itself. Both are aorlicahle to

decision ail exreriments. The MOE's ano 'AOP's were nesianeJ

so as to:

1. 'easure t"e contribution of OPI"JT to the
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TIME NOT CRITICAL

OPINT MANUAL

CUBAN TEAM l(FIRST) TEAM 2(FIRST)
SCENARIO TEAM 4(SECOND) TEAM 3(SECOND)

RECON TEAM 2(SECOND) TEAM 1(SECOND)
SCENARIO TEAM 3(FIRST) TEAM 4(FIRST)

TIME CRITICAL

OPINT MANUAL

CUBAN TEAM 5(FIRST) TEAM 6(FIRST)I
SCENARIO TEAM 7(SECOND) TEAM 8(SECOND)

RECON TEAM 6(SECOND) TEAM 5(SECOND)
SCENARIO TEAM 8(FIRST) TEAM 7(FIRST)

FIGURE 22: EXPERIMENT SCHEDULE
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Iecisinn nrocessp not tne dIecision outcome.

2. Fe objective sc th-v ic not introiuce hias.

3. Pe s'rlto ac')ieve ecoro-v ann ease of use.

4.. Perm~it cletprrination of which fun~ctions with~in

the decision orocess are ailed andl under what

Conai tions.

5. Yiell resulIt s in t pi e'erinent Wh icm r e

exterflit)le to real world ooprational

envi ronments.

6. 5 p ooerarionallv 0 1 aws i t- and i nt Ji t i VeLF

unaerstandahle tvy ootenitial users (ACCAT

0@cerational Evaluation Tasw, 197P, nr. 8-9).

The followina. is a list of tt-e '-OE'S 04hick here chosen

for uSo in the faoprimert:

1. rj-, PIAC-Serj in arrivina at the decision. T h is

inclUrdes t he tim'e fro,' nerce~ntion of a orohlen

until a decision is reached. To addition, the

time alipsedi in the actual use of the aid will

he measured.

2. T-ientification/plippination of non-essential

inform; Vtiom.

3. Objectivity in lietprminina rela3tionsmins amornq

factors contrithutinO to tbp selection Of an
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alternative Course of action.

4. Pis< oerceivei to re associateo with the

dec ision.

5. Ease of use of the decision aid.

b. Ease of modification of data within the model.

7. Perceiveo advantaaes/disadvanta-ies aained from

tte use of thp oecision aiJ.

. Ease of recovery from user errors.

Data was oathereo on each of the above, tnrouoh the use

of ouestionnaires. The exception was the first MOE. For

*this one, times were r'corded while the subjects were using

OPINT to caoture the amount of time reauired to build the

model, time to evaluate the data, and total time to

decision. These ti-es were then comoared with times to

evaluate data and total time for the manual oreration.

Three iuestionnairps were usxd to record the ooinions of the

subjeCts. A questionnaire was comoleteJ after the olav of

each scenario and one conoleted after both. Samole

auestionnaires are included as Apoendix C.

1Iurino the actual olay of the scenarios, a

consideration was how to satisfactorily olace the subjects

into the mental rolp reriuired. Tmis includIed the ability of

the subjects to adeouatelv assess orobabilities of future

events and the renrets required in the construction of the
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model. This research desiin subsumea this consideration by

locatin(o orobability estimates within the scenarios and

Oefinino tha oals and o iPctives to be reaChed. Subjects

vere emcouraaei to nrovi~e tieir own reoret assessments if

they Mad exoerience in similar ornmflems. Tf the subjects

had no previous exoerionce, an individual was available to

act as a senior officia . The senior official's role was to

oroviJe reoret latep if necJed, and to answer ouestions

Concernir'i iJnce:rti ties or amniauities.
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I. T - ; PS'2L TS (IF THE ExP RAI NiT

Tnree significant results from tne exoeriment were

revealed. First, nearly 311 (5%) subjects stated they

liked the caoabilities which OPIDNT nave them ano would use

LIPIT in the future if it was available to them. Second,

alt ouoth tney 1inea the canahilities of OPINT, all (100%)

stated they 1ijc not like it in its oresent form,

oarticularlv in the .rea of user-interface. Finally, a

ornorammina tua (error) was discovered in the use of the

sensitivity analvsis. The sensitivity analysis oermitted

the comoaris!n of only tnre- courses of action, showino the

exoecte- reqr-ts for the others as zeros.

It is iiortant to keen each of these results in mind

as the sceci f ic results are read. vAny neqative comments

were Conditioned ov the statement that if user-interface was

better, or if the sensitivity worked correctly, the comnents

would be Cositive. The cases where this occurs are

anorovriately noted.

The sensitivity analysis oroorammino "hug" was found

-jurino the Olay of the Air reconnaissance Scenario. This

scenario had five nossible courses of action which needed

evaluation. OPI'jT handled the exoected value and comoined

value calculations verfectlv. 3ut whenever a sensitivity

analysis was asked for, OPI'jT would not Comoute the exrectel

regret for all courses of action. A'oitional research
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revealed that in the case of a sensitivity analysis where

the oronarility of the event was varied, OPItT Yould only

comrute three courses of action. ;hen the variation of the

criterion Aeiqhts was asked for, OP[Pr would comoute four

courses of actior. Any remai-ina courses of action received

rearet values of zero. This did not Dermit a comolete

evaluation of altern3tives and had an adverse effect on the

fpelinis of the subjects toward the decision aij. Althouqh

OP rT had only r en installed on the PnP 11/70 for one month

crior to the exceriment, oronra"-ina buas such as these

shouldI have been dtectel 3nd correctel nrior to oresentino

the ail as orerationally ready.

All but four subjects said they felt the scenarios were

realistic. These four felt that oriorities established in

the scenario were not what they felt they should be and that

orior decisions made aid not seem realistic from their

viewcoint. The use of the realistic scenarios coupled with

the ability of the suoiects to inout their own orohat.ilities

and rec rets facilitated a decision makino environment that

was as realistic as oossible.

The eight MOE's stated in Chaoter Five were evaluated

throu-ih the use of ouestionnaires. A summary of the results

for each is shown below:

1. Time elarsel in arrivinq at the decision. Times

were recorded in order to capture the time

subjects were snen-iinq on the scenarios, both

with and without the utilization of OPINT.
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Those times ware recorlpd not to rietermine if a

faster aecision was beino maoe, hut to Drovicie

an inliCation of how Iona it took to build the

OPT-*J model ann evaluate it. In all cases, more

time was soent while usinq OPINT than in the

manual state. The time reouired to build the

(iPT.IT model averaned L15 minutes for the Cuban

scenario and 29 minutes for the Air

Peconnaissancp scenario. Tre times were tiqhtlv

arounel as is Shomn -v standari aeviations of 4

and minutes resoectivelv. The time to

evaluate THE OPINT molel averaael ?1 minutes and

14 minutes. Acain small staniard deviations of

3 and I minute sho. tiantly oroucea data. These

times are very near to what was excected and

sno, a eneral anility of the sunjects to nuild

3nO mTAniulatP the molel.

?. Tdentification/elimniration of non-essential

information. The ooal here was to Oetermine if

the decision orocess was aided by identifying

non-essential information. 63% of the users of

OP[NT were able to identify some non-essential

information while only 31% were anle to in the

manual mole. The items of intormation

i jenti fiej varied accordini to subject-soeci fied

rrobabilities and rearets. An adiitional U4% of

the OPIT users stated croblems with the



spnsitivity analysis creveriteri them from

rossi l i:IM ifyin: any non-essential

3. nj ectiv t Vn le rminina rel.tionshios amon

factors Contributina to the selection of a

course of action. The -1oal of this MOE was to

determine if thp subjects were aided in the

ecisi)n orncess ry Jeterrination of w'hich

factors wpre the -nost critical. 6S% felt IJPI'-q,

de'initely ai'ed in the decision orocess. These

subjects definitely liked the way OPINT oromoted

detailed an:1 non-subjective analysis of what was

COinn to haoen and Ohv. The rest found it

confusina due to uncertainty of what the

iisolavs were actuallv tellina fher. 63% also

stated they were able to assess the criticality

of thle conrihutino factors when usinq OPINT.

The evaluator's observation here was that in the

manual -ode, one factor 4as determined tn be

critical anI then the rest ianored. This din

not occur when OPINT was used.

-. Risx nerceivod to he associateo with the

decision. rhis VOE -as used to measure the

Jenree of uncertainty or certainty in the final

decision. 95% of the subiects in the manual

mode sail thoV Ti.ve the best decision cossible
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'i 0nlv n tr t)e P INT mome f lt that

certain. 1wO tynl Of comments were rale.

First, te s 'sitivitv ro lm wAS acain

-entiineo as a hinjrar'ce. Secono, several

suniects felt uneasy about what the numbers in

the disclays actually meant. For examole, in

tho exrected value, combinec value, and

sensitivity riisolays, Cnly numbers are Shown.

T'here is no exclanation of what they mean or

4hic) nu-rers are test.

'. Ease of usA o f  the lecision Aid. This M-,E was

uspd to helr letermine what tyre of user-OPINT

interface exi .re1. O)nly 31% stater that OPINT

rresenter ( isolivs in a manner hich was easiIy

understood. Sensitivity and Combined value

!isolays received the most comments as oeinn the

most difficult to understand. Also, there were

several comments concernina the inruts reouired.

"any were not sure 01at was actually t)eino asked

for and when to hit the carriaae return and when

not to. Almost all 85% stated the aisolays were

qemer atem Ouicklv Pnouah . No rroblems were

otservei herp, even lrurino times of Deak usaoe.

Alditional cn-ments concernei the use of menus.

Mor? efficient move-mnt throunn the menu levels

was wantelJ.



b. as, of Trification of data within the model.

T n io al ere 6,as to let er int how easy i was

to correct te anv errors that untrainez

tynists qi11 -41e. 8 % Statei it as easy to

mke corrections in the model. Thp only

neoative comments concerned the use of the menus

for this purnose. There existed too much

retracino throunh menu selections to make

correctio-s in t~e s;)me area or level of the

model.

7. Fase of rncovery from user errors. This 'AOE

measur- now well the ()PIT orooram recovered

fro"' inout errors. Here the goal was to

reter-ine if nor-al tvnin- or careless errors

caused major cro-lems. Q?% of the subjects who

mage Prrors felt recovery from these errors qas

noor. Com'ments centered aroundJ some simle

ist3rs .hicn causel major ororIlems. urind

initial Jisollys, a selection of a choice is

madle ny -ovino the cursor to the lesired choice

ano then hittino the 'X' key for execution.

However in, six cAses, subjects oressed the ''

key followed ny a carriaie return. This caused

th orooram to haIt ana the subjects were

rejuired to oeoin aqain. Several subjects felt

pt neruloJS irnut directions caused several

-- )rs wnich coil]- not be chanel until after
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n p e n -t irC o,1e I was corol eteo.

P- c Pai V r! -ilvn n/aav~ae ~i ned f rom

tne use (*f 'P[-'T. Th~e oliCit c o ns i-erat ion of

'311 factors thirouah the vromotion of a --IoodJ

thouqht orocess w;)s the comment most often

stated. Spveril stated they liked beina forced

into 3 lo-ical th'ounht orocess. Also, the

gu -jpc*% felt that OPJur orovideci themr with'

i1 cwar!entaticr nf their ciecision ard .Woulo make

it easier f-~ rinespnt the outco-me ; nO justify trie

conclusion'. The lisacivantaoes listeao for usina

fl'4T as it currently axists centered around the

user-interface oronlem. There exist-o A opno=ral

lack of comfort due to the limited dlescrictions

Ind ass ist ance f rom the a idc.

0. An aldit ional aiestion corrCernina traininq wis

asked of each quoipct. T Pepy were asked to

co)m-rent on the amonunt of trainina they felt 4as

reouired f or HlP IU",T u saQ e . T he overwhelminq

resconse was ahout two hours of structured

instruction on r'e theory and use of the aid,

fnllowecl hy one to two hours of bands-on

demonstrations. This amount of instruction was

exactly Ad'~t each subipct receivem crior to the



it was oetermined that P I T is bereficial to the

decision macer in thp decision makino process. The majority

of the sutjects coTrpnts were either oositive in relation to

0 ] 21 1T or o u Ii nava repn with either no Proira7' errors or

rtj-tter user-inter~pce. C,.T 's ~re=it ps i qv a -n te 1~

t o areaS. First, it CromnrteS (anl cossihly ever forces)

tne user into ) sourn toj ) .t rocess. In tne heat o f

criSis or ev-n just iay-to-lay decisions, it is often too

easy to foriet the Inri nci r-es f 1C C d eci si on -akin an-

slic to so-et einc Ieqs. Tr ue of OPI iT coula hei to veeo

t-at frrorr harnenin . S - conI, )PIJT rovi-es its oW

document ation. This ocu.e.tat ion i s tnen availar'le to

'A
oresent o-cisions and stow -f o articular neci sion a S

made. It is Also easy to focus on the critical areas a-

not waste time n- the nOr-i nrt t es.

There are still soI'e major +las whicn reed to be

workeo out of the system. Tke first and foremost is the

sensitivity analysis. Proarat kuns such as these can not

exist in an aid if it is to be useo crooerlv. becond, is

the user-int-rface vroblem. The aio must he gesinne: for

the casual user COne who at one t i-e may have een

croficient, nut throunh lack of use has formotten the key

re-juirement3. -'iiiti nal comments concerninn wnat is rPeded

or whe3t is brini clisolayed are a must.



T.no -ve-er -+ t -a iusir roohthe -lio vi - the mnenus

also n-e3arrPnri-n. ''sers Shoul'j te 'liven the choice of

r t urn i - o 9,'v) ~dr 1  s~ ra" ner t )An only ucD one or lown

O~ne

T'-e finil a-" by no n eans the least i-oortant is the

oroole- of oroira)m halts. I'cthina orieves a user more than

Ihavina~ to Start over, esrecially after a ireat Ceal of work

h -3SaIr -3rl Yr ~en r'one . Tr h p Ve currently ~S D 8V S

nimeriC incuts for verificaition. Inere is no reason why

alnhanrptiC or -enu cho-iCes couldj not also rp ocne.

T -i . ait nor PIs s -v eral recomfrerdationS fo0r b ot h

-rorov~ t leci Sion ai-j anl for future e-xoerirnents wi t-

it. -'S stateo9- hir the aid needs to ce deSionea for tme

or t ior, - u s Pr. T i -,1-ser 's knowledae of the Aid coul d ranqe

fre-- co'rlte to nothino -4prceodinQ on amount of usaae. The

i 712 Op I.sone for t.ne two ext re-mes and even for the

u s Fr 'o nh ~iet ne-,iq to r-e t~oth user f riendl Y" a nd

t! r r cr t o Ie r in t (Jne t ec hn i um c oul I Ihe or.t i nalI

Vert oi ty. For e,.cpi -1is r Iay, three sets of comments c oulId

-'e nrear._ The rleci~ion maker then selects which set is

-iesiro opceniinq on n,?ecI. T he k no w Iol- e ~an Ie (is er wo ulId

r Pc e iv o nlIy shor t nhraSes wh i ch coulId be keyed on to

r p inr i ts n r 'i sclIay results. T he s aMP t vo0e o f

C IA it w Ou 1 e x ist f or tm,- other tvneS of users. T h is

w-~Vt t sor recpives nnly what is neeaed. Anothe r

v 3r ia tn f t)i s is teo -3llow ea3ch user to sopci fyexactly

wa t ce-Tpnts ar a ne P r to0 i rsur p cnrrect us ioe a nd



T -3-o it i- 3t s sort of "HEifLP" cofrr-ani woul d al so

h ( us ef UI. 1*a 1iocision -a-er nets stuck annI neeiS Som e

o r o Tct ir -i ,r i -rernrrtion, a 3 i-n r Ie re c we st .ouI J f ill

that nee-!. Uis.r cinfi!-nce could irnorove areatly with this

siryrole alaii ion .

Once oci - r i s reries i red t o mee t the neecis of t he

users, --s statel in tho results, 8aioiticnal exo~eriments

snoul1:1 oe C C '):u rei 'IP meaSuirp -3dlitiona I ca~arilities of

t he a i ri. T Ii S wcepi -t diri not consioer hethsr a better

dec is ion wa S h Pi n er m aIe. T hi S is not an easy orohlem ana

f -rt her researcm an-i exc'eri ment atioan is cal led for.

Anotrer area for exoe:rimentat ion has to oio with the

area of rear-t vls. JI'Tcurrently i s ie si an el 1:o

han-ile r-orpts rath-r tnan qains. Some subjects casually

stateri they -iiht have oreferrel to use ,oains rather than

rearets. Acliitional exreriments to (letermine if the use of

oains vice rezirets ',as An imoact on user efficiencv is

rief in it elIy c a II'-ri f or .

F i n i IIyP t h'nii ht s h ul h e ri v en t o orovirlina a ar

COCY notion to usors qho have only a soft copy (CRT)

caoathility. Further exnerimentation could be done to

diet e r i neP i f ntential users want or evan neea a hard cooy

carahi 1ity.

Th- underlyin', oremise, of these results is tmat most o f

t he rout. I ercount ered i n oet t i -Icomouters uISePdr i n

'eC i Si on TaKirn CO~'eS finrn t o ) much emnh asi S on b i ts a nd



bytes ani mini-al artertion on the user. The use of

!pc ision suncort system:?,s such as IPI'IT, of f r an nonortunitv

tnat is toth trivia) in,] immense. It is irmensp in that

tMey Ca;I e~ tT cO'ruter in 1 cisior makina activities

were 1ipq oayoffs CoUld b P roviied and trivial in that

trpv reoresant no major aovance in technoloqy. Ruildina

innovative systems will be : difficult arrn risky venture for

some ti-e to come. T he future of decision suooort systems

ari coerational iecision iis doens On so adjustments

that ,oth te iev-locers aen users 'nust Make. 6ut these

adiustments 3re small ones, anI are mainly attitudin,).

Little ne knovledoe is reauirej. but the cooortunities are

all substantial, ani tle nersonmi and orqanizational rewards

.A~b



APPEMlP IXA A -S PLE IPtIUt T iESS I J

1) nn Artor

4ny haricony

3) A1'-1 34
,hicm termrinal tyoe are You usino? 2

Please select one of the followina ontions.
nP T I10N

D Diso 1-3v r Ps uIt s

5 ensitivity

Lcal -rolel
5 Creatp or a-i-i to mnodel
05 Save Todel
7 1Iew inforrration

Eno session
Fnter desired ootion:5

Is this a new mooel?(v or n):y

Please -nter 3 titlo fo)r this model: [air reconnaissarce

t%-hich nortion nf the -nodel woLjldj you like to create?

1 Gempr3te influence ija-Iram
2 Generate value/reoret model

3 AddI 14YSian indicators
4 Return to main renu

Enter riesired oot ion:1

that is t h ?- mi n event of interest? tkorean intent
korean intent

---- - -- -- --

Please enter the ou.tcome laoels for the event you have
called koream intent

Enter outcome latel: tno action I
Enter outcme l abel : lharaSSm-ntl
Enter outcnme lahel: (Shoot Sown)
Enter outcomre lae]e:1
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Plpase enter the orob rilty of each outcome of the
event you nave lanele'l korearn intent

no actinn harassmentshoot cown

-60 30 lu -

'iCrmalize-i v-lues: 00.0 30 .0 10.0
Tf these values arp correct tyre oo: (aol

:hich oortion of the model would you li~e to create?

OPTI0;
I Generate influence diaoram
2 Generate valu/rearet model
3 Add Savsian indicators
4 P eturn to m3in menu

Enter desirel ontion:2

You will be aske:1 to orovide the criterion to be u, sed
in your value j iement, the actions you may take, ann
the assnciatel value/peiret matrices for each criterion.
Please nress return tj continue.

Enter the namP3 for each of your criterion:

Criterion: lai rc raf t -ai rc rew
Criterion: [loss of information I
Criterion: [national influence I
Criterion: tfecon oroaram I
Cri terion: (

Now enter the labels for each action.
Action: (do not fly
SCtion: Cm o1ifiee route 1

Action: (arrel escort 1
Action: [hiah cerf a/c I
Actionr [norm Il mission 1
Action: (

You will noj be asked to orovide the values for

each of these value matrices.
Please Dress return to continue.

Please enter reqret/value matrix for

aircraft-aircrew
no action harassmentshoot cown

do not fly 0 0 0--
do not fly 0.0 0.0 0.0
If these valjes are correct tvoe go: [qoI

I.



roodi fie route 0 -20n -- - -
To-i f i(p rnute 0.0 -h).0 .o

If these values are correct tvoo no: (ocl

armel escort 0 -I5 ---
ardel escort 0.0 -15.0 -35.O
If these values are correct tvoe qo: [aol

hioh oerf a/c 0 -5 -15 -

hioh oerf a/c 0.0 -5.0 -15.0

If these values are correct tyoe qo: fool

normal fiSsion 0 -25 -100-

rormal miSsicn 0.0 -25.u -10o.0

If these values are correct tyce qo: f.7o

Pleas- enter rearet/value Tatrix for

current information

no action harissmentshoot aown

dO not fl -10) -100 -100 -----------

do not fly -100.0 -100.0 -lOU.O

If these values are correct tyoe go: fool

moiifiei route -30 -30 -30------ --------

o-ifi ed route -30.0 -30.0 -3u.0

If these values are correct tyoe go: fool

armed escort -5 -5 -5

armed escort -5.0 -".0 -5.0
If these values are correct type ao: [qol

hiah nerf a/c -90 -50 -50

hi1h oerf a/c -50.0 -50.0 -50.0

If these values are correct tyne ao: foo]

normal mission 0 0 -100-----------------

normal mission 0.0 0.0 -100.0

If these values are correct tyoe go: l[ol

Please enter reqret/value matrix for
national influence

no action harassmentshoot down

(10 not fly -50 -100 -70 --------------

do not fly -50.0 -100.0 -70.0

If these values are correct tyoe co: [qo]

modified route -20 -20 -90----------- -- --

-odifiei route -20.0 -?0.0 -5O.0

If these values are correct tvoe co: [aol

LoW



armed escort -40 0 --

armed escort -LIO.0 0.0 U.0
If these values are correct t yr, on: [no]

ha/c n-rf - ---- -- 0 - -

hich rerf a/c -250 -0.0 -10.0
If these values are Correct tyoe oc: [nol

normal mission 0 -25 -l -- -

normal mission 0.0 -25.0 -100.o

If these values are correct tvoe ao: [qol

Please enter reqrpt/value matrix for

reconnaissance oron
no action harassmentshoot ro, n

dO not fly -100 -100 -100---

10 not fly -100.0 -100.0

Tf these values are correct tvoe co: fio]

mno i f iel route -70 -50 -50 ......

modified route -70.0 -50.0 -50.0

If these values are correct tvpe co: [Hol

aermp escort 0 n0 --
armed escort 0.0 0.0 0.0

If those values are correct tyoe no: fool

hinh oerf a/c -10 -10 -10 ......

hiah oerf a/c -10.0 -10.0 -10.0

If these values are correct tyoe co: [Ho]

normal mission -10 -70 -80 ------ --------

normal mission -10.0 -70.0 -80.0

If these values are correct tyoe no: foo]

Please enter a set of i-oortance weights for these criterion.

aircraft-aircre4

current information
national influence

reconnaissance oroc
w ts: 1U0 10 30 30---- -----

Norm: 59.8 .o 17.6 17.6

If these values are correct tyoe no: eqol

SAnich oOrtion of the monel would you like to create?

OPT 1 ION

I Gone-ate influence Iiaaram

2 Generate value/rearet model

3 Add 4avsian inlicators
4 Return to main Tenu

Enter desired ootion:4
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Please select One of the iollowina ontions.
OPT ICI

1 riisrnl v results

E i it m- Iel
3 Sensitivity
I Loa'I moel
S Create or a-i to mnjde
6 Save molel
7 New information

Eno session
Enter desired ontion:l

The followinI disolays are availarole

Evnected value
2 Com-inei value
3 Event Ii kel ihooi

Values
5 Value weinhts
6 Influence diaoram
7 Return to main menu

Enter desired nption: I

Exnected value/reqret
1o not fly -39.4
moii feIP -oute -?3.A
armed escort -9.2
hiah cerf a/c -9.
nor-al mission -20.1
Please cress retJrn tn continue.

The folio4inq disol-vs are available
;-- rWTIPhj

1 Exrectei value
d Comoinei value
3 Event likelihood
4 Values
5 Value weiqhts
b Influence diaoram
7 Return to main menu

Enter desirei ootion:2

Combined Value
no action harassmentshoot down

rio not fly -32.!J -111.2 -35.9
molifiel route -17.b -25.Q -511.7
ar-ed escort -7.14 - .l -2 .Qhiah nerf a/c -9.1 -9.4 .
normal mission -1.8 -31.5
Plpas-b oress return to continue.
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The follo in).'i 11solivs are availaole
;3P T If-"

I Exnecteo value
c Combined val(j

3 Event 1jiclihond

S VaItie ,Yei ohts
0 Influence miaoram
7 Return to main menu

Enter desired ootion:7

Please select one of the following ootions.
OPTION

1 Oisolav results
2 E-Iit roqe!
3 Sensitivity

Load olel
5 Create or and to rodel
n Save model
7 New infor-ation

3 End session
Enter desired ootion:i

Select one of the followinq:
nPTI 1 Oi

I Event orotability thresholds
2 Value weight thresholds
3 Return to main menu

Enter desired ootion:I

!IhiCh event outcome likelihood should be varied?

OPTIO:.

I no action
' P harassment

3 shoot down

Enter lesired oction:1

Exoecteo Value when
Probahility of no action is:

0 10 20 30 aO 5(1 bo 70 80 Q0 100

do not fly -39 -3R -37 -37 -3t -35 -34 -34 -33 -32 -31
modified route -32 -31 -29 -27 -2b -24 -23 -21 -20 -18 -17
armed escort -it -1I -10*-I0* -Q* -9* -8* -8* -7* -7 -b
high oerf a/c -10*-I0-I0*-10*-l0 -10 -10 -10 -9 -9 -9
normal mission -42 -3A -33 -30 -2b -22 -18 -14 -10 -b* -2*
Please oress return to continue.

Select one of the following:

nPT I01"j

I Event orohahility thresholds
2 Value weiaht thresholds



3 Return tm main menuj
Enter desired ortion:3

Please select one of the followin) ontions.
00 T I,)';

risolay results
2 Elit Tolel

3 Sensitivity

4 Load e o Il
5 Create or add, to -odel
b Save Todel

7 New information

Eni session
Enter iesiredl ootion:6

Please select one of tip following optiors.
I1PTIO

1 Oisolav results

2 E it n.o-el
3 Sensitivity

ILoad *ode

9 Create or adm to mole1

6 Save To-iel
7 iew informatio

Eni session

Enter lesired oection:q
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-n r5 rch n'O rh nt cir nh s r Pce iv en f ror m ~i tar,'

surveillance aircraft shlowel the existence of new

construction alnnqi the south'-rn coast of Cuca. Intelliqence

analysts b~elieve the construction to be a new major Soviet

nuclear suh-arne suonort riase. [nwever, thepy are u,11ecideo

as to wnt e it Nif I e c-ioanle of resurolyin-i cniy nuclear

fuel or totn nuclear fue-l ani1 nucleir SLtA', missiles.

Ar-idjtiinal irta.llioence frenm ctIher sources as revealed

the cresence of hurjrecis rf new tecrnicianS in the area. In

rescoflse tc I"erican, innuirips, the Soviets have stated that

t h 0 are merpl y n elo0i n a t 1) Cutans nui ld a new mrerchant

oort. Thiey cl-i- tne technicians will leave as soon as the

nort is comnlete, .

'Aost (IS ooserverS are hionly concerner, over thiese new

-evelor-'ents. They feel the nresense of a neA. cortr canaOle

of nuclear rptrofit for Soviet suhmarines, has a serious

i roac t on tJS nat ionalI secujr it y. lo Ilonaer wou id t he Sov iet

submarines be reouired to return to h ome Ports. Th)ey could

conceivahlv natrol near our shores for unlimited nerio'i5 of

time. If a nujcleir -ir ever did brpaK outt a missile

resucoly hase so near-hy enuld be ojevastatina.

Analysts nelieve th- new construction is caused by the

nossil.ilitV of non-ratification Of the new SLLT Treaty.

Tney feel if thie Treaty is not rAti fie'l, the Soviets ~ill

9 t4
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have a jumo in arms ascalation and the US will have no oower

to interfpe . The inalvsts also believe that if the Treaty

is ratified, the construction will nuickly cease.

"n the mornini of 27 'arch, three Soviet shios were

letectel sailina towards Cuba. Reconnaissance has revealed

one to be a freiqhter, one an armed escort destroverp and

the last an escort submarine. Intelligence sources in the

Soviet Union have s-ii the freiahter is carryina the first

suorly nf nuclear fuel ani may oossiblv be also carrying

SLlV'S.

Fears that the Soviets may be trying to auickly

establish a stronqholdj in Cuba oromoted, the Fresident to

order a tnree shio Task Force to intercept the Soviet

freiahtpr. The mission of the Task Force is to determine if

nucle3r suoolies of any type are on boaro, ana if sop to

detain it awaitina further instructions.

The Soviets immediately resoonded by Statina they would

absolutely denv any boarainq of the freighter and any such

action would be met by military retaliation. Intelliqence

has also revealed the ordering of at least ten Soviet

submarines into the area and the rapid auamentation of its

Atlantic Force.

The President has decided he can not allow nuclear

suvolies to reach Cuba and he feels a blockade of some tyoe

must be olaced around Cuba. He immediately olaced the

Atlantic Fleet on alert and ordered them to beqin steaming

towards Cuba. In addition, he also olaced the memiterranean
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Fleet on alert.

The tyoe -nd size of blockade has not vet been

leterinel. The President has asked you for your

rpccmmeniion. Ihp President soecifically wants a

recommendation as to whether a total blockade of all

shiDoinq, a mortified blockade of some sort allowing merchant

shios carryina non-military caroo to oassp or a roving

oatrol which qould only detain shios carrying military

Goerations versonnel have stated it would reauire the

entire Atlantic Fleet ant half of the -Mediterranean Fleet to

invoke a total blockade. A -odified blockade would reauire

only the Atlantic Fleet while the rovino catrol wOuld only

need half of the Atlantic Fleet resources.

Tntellioence analysts are unsure what the Soviet

intentions will be concernina the situation. They believe

their ootions to be one of three:

1. An attack of the hlockanino forces.

2. An attemot to run throuch the blockade without

initiatinei any aooeression or

3. Submission to the blockade. This means the

Soviets may relent to havinq some shios searched

but may have others return directly home.

They aaree, however, that two tJDcomina ovents will

helo to jetermine their -rotives. The imoendina vote on
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tne SALT Treaty and final determinatior of exactly

wnat tyce of Construction is beina cone on the coast are the

ley issues in assessinn their intentions. In addition,

tney feel the SaLT Treaty vote will he effected i-y both US

oublic ooinion concerning the Treaty and current world

ooinion concerning the situation. The UN Security council

is scheduled to meet in two days to discuss the situation.

Toe analysts have assessea the orobability of J oublic

ooinion neino vro-SALT as 70% and anti-SALT as being 30%.

Porlm oninion is assessed as having a IO% chance of being

oro-US, 30% oro-Soviet, ani 30% of being neutral. The

analysts also currently aaree to a 60% likelihood of the

construction beina to suooort full nuclear resuooly, 30% for

only ;aval resunoly (non-armaments), and 10% as a new

commercial oort.

The items the President wants considered in the

selection of a best course of action are (in order of

imoortance):

1) "ational security. The oresident feels he can

not allow the Soviets to establish a suooly base

in Cuba.

2) Safety of JS Nationals currently in Cuba. The

US has recently beaun exp o.tino numerous

commercial oroducts to Cuba in an effort to

noost a sapaing economy. At oresent, it is

estimated there are at least 2000 Americans in
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Cuta.

3) OS nublic ooinion. This is an election year and

analysts feel there will be oublic outcry if we

force the Soviets into a military confrontation,

but the cutlic will be impressed by strong

measures which force the Soviets into acceoting

our demanms.

4) Cuban reaction. The US has only recently begun

trade with Cuba ano is anxious to continue this

if at all oossible. Any tyne of blockade

imoosed around Cuba will have a serious imoact

on these trade agreements.

5) Norla opinion. Any confrontation between the US

an1 USSP is undesirable. If the US is

successful with the blockade, world ooinion will

be high. Howpver, if we provoke agqression by

our actions, we will lose additional world

sunport which is desperately being sought by the

President.
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A0 RECONJAISSANCE SCEJAPIO

On s 'Aarch |'0, an unarmed Mohawk reconnaissance

aircraft aborten its mission over Korea. It returned to its

base where tile crew reoorted an interceotion oy a

fiahter-tyoe aircraft from North Korea. The crew of the

unarmed "ohawk had not stayed around lonq enouah to

determine whether the interceoter was there to harassp

shoot, identify, or haj just "hacoenel along" while on a

routine trainin',j fliaht. Another reconnaissance fliqht is

scheduled for tomorrow and the commander needs a

recommendation concernina future fliahts.

After further discussion, the commander desires the

followina ootionS evaluated in liqht of what has haooened

and what the intelliaence staff conclude are North Korea's

intentions:

1. Do not fly into the area anymore.

2. Fly into thq area on a modified route. This

moifieo route would be less sensitive but also

less oroductive in collection ootential.

3. Fly into the same area but now with an armed

escort.

I. Fly into the area with hioh-oerformance

aircraft. The aircraft would be less vulnerable

but would not collect dat3 as well as the normal

aircraft.
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5. Fly a normal mission; do not chanae anythinq

from nrevious fli.Ihts.

Tha CO- a mdner iS mostly concerned with the DOSsitle

loss 04 the aircraft and crew durina the mission. However,

he is also concerned with the loss of prestige or Political

influence if flinhts were stoooed or altered. the loss of

information ana the oossihle imoact n the reconnaissance

Drroram in othpr areas are also imoortant factors.

The intelliaence section believes it has assessed the

oossihle intentions of the North worean Government on future

fliqhts. 6-3seo on oast situations and current capabilities,

they feel there is only a slim chance (10.) the Koreans will

try to shoot future aircraft down, a moderate chance (30%)

they will harass, but orobably will do nothina (60%).
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APPFNIOTx C - SAf"PLE .UIESTIOfN1,AIRES

YjESTf,,'V!AI F iP TFA '" ','Ei-!REPS ,.ITHOJT UPINT

R A Nj:

ScUN APT 0:

C'AT NAS Yru'P 0ECOM XED ACT ION?

;, Y DII) YOU RECf::MVE.P THAT ACTION?

PLEASE AS,EP; THE FOLLO. IThG mJESTION4S AS INOICATEI).

I. Do you feel this scenario was realistic? If no, olease

conment in the soace orovided.

a. Yes

n. 1O

2. 1 ere you arle to ilenti fy any non-essential information

churina your- evaluation of the courses of action? If yes,
wmat was that information?

a. Yes

ro. *'Jo

;. ,Jere you able to assess the criticality of the factors
which contrihuteo to the choice of the recommenoed course

of action? If yes, which factors were the most critical?

a. Yes

b. N'o

4. Do you feel confident that your recommendation was the

"best", based on the information nrovided? If nr, why not?

a. "eS

b o N-'0

101b.U/



OuESTIUM!, IPE FOR TEV, *. ,iIFPS [TH OP IIT

SCE , AP 10:

.NHAT lIAS YOUR REC )N' ENOED ACTION?

,,IHY 01r YU'2C PECP.1)!.E'X TmAT ACTION?

PLEASE PNS.,tr T[E F0LL,II'G O'JE5TIC;*jS AS INDICATED.

1. bo you feel thi.s scenario wis realistic? If no, Dlease

comment in tne sace orovided.

a. Yes

t'~. eo

2. '."iere yo') ; cle to iont ify any non-essential information
Jurinq. your evaluation of the courses of action? Tf yes,
wh-lt was tiat inform',ation?

a. Yps

3. .,,ere yOU ablf tO Assess the criticality of the factors
which contributpd to thp choice of the recommender course
of action? If yes, which factors were the most critical?

.* Yes i:

4. Co you feel confident that your roxcommendation was the

"test", -ase- on ttIe information orovi led? If no, why not?

a. Yes
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3. Did O1P[ T ores.ent the evaluatel data in a manner which
was easily ijnlerstood.l If r'o, which oisnlavs were difficult
to unierst nri?

a. Yes

: 0 0

b. Did OPINr display its results auickly enouqn? If not,
which disolavs were slow?

a. Yes

k-. -O

7. %aS it easy t-1 mike Corrections in the model? If not,
Comment on Your orohlems.

a. Yes

P3. Dii OPT'JT recover well from any errors you miqht have
maie? If notI 4::tt W S the resuit?

a. Yes

C. -- I i not -rake any errors.
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OIJESTT.),N:AIPE FOP TE' AFTFP CO,)PLETTfG HOTH SCENARIOS

T F A' F:

PLEASE VISiS.ER rd. F0LLnC-I,\jG QUESTIOiS AS INDICATED.

i. To wa.t extent did OPINT aid in your assessment of

what event was ooini to haonen?

a. Confused

r. v o he1p

C. ain orceo o'.,n ideas

A. Clari f i I

e. Enlilhtenen

f. Hal nn neer1 to assess an eavent

2. To what extent di OPIPIT 4i-i in your oecision process

for selpctina a course of action?

a . C7enmotepd

n. R e ied uron it

c. Addeo con f i ,ence

d. : s confusinq

3. Do you think tnat 0PINT heloed to soeed urn the decision

-'eking orocess?

a. Yes

0. NO

4. Do you think you would h-1ve cerforel tetter with or
without OPI :T?

a. :ith
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5.Do You feel that (CL13T~r coul -j be irnrroved uDon? If yes,
in which, ar-As?

6. Do You feel 0a:cision "'aicers shoulri use CPINT, or shoulo
it re left to rechnical exnerts?

a. Decision -"akers

0. Technical1 exaerts

7 Tat jo yrkju rece-i ve as capi n-- thep are at est ajv ant aoe in

8. %n-t loc you rercei ve as h-i no the areatest mi sarivantaae
in us in a ()jJ?

Q. *,,otl I you tise OPI1T in tohe future i f i t was madle
a av ailap Ie t o v ou? mla Se c omen t
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